








of New York. N. Y.. as Second Ciase Matter. opyright, 1910. by Munn & Co., Inc 


A POPULAR ILLUSTRATED WEEKLY OF THE WORLD’S PROGRESS 


Vol. Orne Se | NEW YORK, NOVEMBER 26, 1910. [20 CENTS A COPY, 


Est ABLISH $3.00 A YEAR, 
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if rf considera THE NEW TRI-BOROUGH SUBWAY 
e [AIRM WILCOX of the Public Service 


. Col l oO! has replied te n ( ticisms 
Ans] i Arie hich ha been made of the plar or a 
Oo f tri-borough subway route He state 
at ti I " mae ¢ idy possessed the Williamsburg and 
la hatt ridge each costing from $22,000,000 
: Al 1d 4 ‘ ire practical iseless unless they 
I a i ‘ her sten f trans 
+} es 
Cor til I he ti I that the new roads 
= ire te t ct ‘ tiy he points out that the 
t tl ost of constructior including station finish, of the 
I e tri-borough ystem as contemplated s $147 
: in Of th ‘ the Center Street loop, costing 
FALLACY £qo R00 nearly finished The six section oO the 
1 it | rt} 4 } costing § OOO 000 vill be 
thir ghteen months rhe Manhattar 
I ting not less than $25,000,000 is 
! f si W iamsburg Bridge costing 
it F i t ! S| ly finished 
i 1 rl S f these bridges does not come within the 
onl tota ost of the tri-borough, for the policy of the city 
or has been not t I de cost of bridges as part of rapid 
t and t iny revenue from bridges 
tain a t I he cit itted tft hese inks of the system 
true t the ef hey are admitted th ensive and less profitable 
0 1 De arts Standing alot tl resent stub ends. These 
expl yway link nd in large art the bridges, will be 
ivi seless niles the mpreher ve plan of which they 
e a part, the tri-bo | te! shall be completed 
! A nel nits they annot be made to produ 
1 lequate income and no Board of Estimate, Rapid 
i had Transit Commission or Public Service Commission ever 
i for a moment labored nder the delusion that they 
\ ould be worth building if the system of which they 


1 part should be abandoned. The reason for their 


onstruction was that they were links in a chain and 


es he id beginning had to be made somewhere 
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The fundamental question is not therefore whether 
the city shall now begin the tri-borough system, but 
hethe having spent $25,000,000, it shall spend a fur 
ther mount to complete the system The increased 
size « he bore of the new subways will allow an 


nerease in the width of the cars of the tri-borough 


ver the Interborough of 16 per cent The multiple 
stations of the tri-borough together with the methods 
f connection betwee press and loca! tracks will 
ake possible the running of trains in less than 1 min 
te 30 seconds, as compared with 1 minute 48 seconds, 


vhich is the best that the Interborough is able to do 


because of the delay at stations Consequently the 





hough its cost will be 30 per cent more, 
ill represent an increase in capacity on a conserva 
tive estimate of headway and ear capacity of almost 
an identical per cent 

Considering the increase in width of cars and reduc 
tion of headway, three-way rush hour travel and three 
enters of short haul business, the indicated capacity 
of the tri-borough on the same basis of extreme con 


estion that now exists in the Interborough will! be 





nd OO OOK aassengers per day En of 
he Rapid Transit Commission figured in advance that 
the extreme capacity of the present subway would be 
around 800,000 passengers per day The actual traffic 
as exceeded the estimate of extreme capacity 

In 1899, when the present or Interborough subway 


acted for, the surface lines in New York 


County irried 560,000,000 passengers and the ele 
vated 174,000,000. Fears may then have been felt that 
the subway would not develop its own traffic, yet in the 


vear ended June Oth, 1910, in New York County the 





surface nes carried 430,000,000, the elevated 293,000, 
000 and the Interborough subway 269,000,000 With 
these figures in mind the argument that the tri-bor 
igh ould afford unnecessary capacity, inasmuch as 
t take most of those who now ride on the 
f and subway, falls to the ground 
WORK OF THE GEOLOGICAL SURVEY 
I s said that, on one occasion, when a great 
railway system in the Northwest was selecting 
oal lands in the densely forested regions of 
Washington the geologist in chargé having 
easured and calculated the dip of the strata, turned 
to his assistant, saying 
Take our drill crew over to section thirteen and 
see if vu don’t find coal about the middle of the 


section 


Now the stant, who knew that the geologist had 
never d sectior irteen, went off on what he 
de i gZoos¢ ha When he arrived on t! 
ground e di f undergrowth and so re 
ented xal natior of the rocks But he vent to 
vork nd il short tin sent his drill into a good 
bed of coal, great quantities of which have since been 
ised to haul trains a sss the mountains The assist 
int aid terward that would drill into a cloud 

that geologist told him that there was coal i t 

Alt gh it is not always possible thus accurate 


to predict the discovery of minerals, it can be done 


with ifficient frequency and certainty to render 
aluable the mapping of soil and rock strata that is 


done all over the ountry by our Geological Survey 
This work, first systematized in 1879, has progressed 
so far that much of the country has been plotted 
examined, and mapped. The maps describe the con 
tour or changes in elevation of the surface, the rain- 
geological formation is 


lrainage, and the 


the railways, roads, rivers, and political divi 





sions 

It is doubtless true that there is no better trained 
or disciplined scientific corps in the world than that 
which has this task in hand It is divided for field 
vork into divisions. The first to cover the ground is 


the topographical, which, after laying out the country 
} 


into quadrangles of a square degree each, surveys 


minutely everything within these boundaries, measur- 
ing the height of every hill and mountain, the depth 
f every valley, and the course, direction, and exact 
location of every watercourse or other feature. This 


provides the familiar “contour” map, in which points 


eq elevation above sea level are connected by @ 
n¢ The presence or absence of many lines in @ 
ma i indicates a steep slope or a gentle de ent 


sts, 


After the topographical workers come the geolog 


who examine soil and rocks, sink drills, examine 


borings easure the dip of strata, and study the 
geological formation of the whole region O1 he 
topographical map they plot the colors whi by 
international agreement, represent the various 
minerals 

Then come the hydrographers, who study ‘he rain- 


fall, the capacity of watercourses, the current and 
volume of rivers at all stages, the capacity of K 68 
and ponds—all that pertains to drainage. 

An engineer having all these facts provided for him, 
is able almost at a glance to select a route for @ 
railway or a canal, or to locate the best site for @ 
storage reservoir 
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ENGINEERING. 
The Brazilian destroyer “ sergipe” has left 
Yarro i at Glasgow to start on her voyage to 
Brazil I last week. These two ves- 


Messrs. 


Parana” left 
sels are the of the ten destroyers ordered by the 
Brazilian government from Messrs. Yarrow, and their 
witnesses the completion of a most im- 
efficient addition to the Brazilian fleet. 


to note that in spite of the firm’s 


departure 


portant and 


It is interesting 
move from London to Glasgow during the early part 
of the executl of this contract, the vessels have 


been delivered some months before the contract date. 
Twenty-three bids were recently made for the Tri- 
iy of New York city. All of the twenty- 
willing to do the work with 
Seventy-seven bids in all were sub- 
mitted. Th received were for the construction 
of those parts of the Tri-Borough route which include 
the Broadway-Lexington Avenue subway, the Canal 
Street crosstown section, and the Broadway-Lafayette 
loop in Brooklyn. The bids were submitted on what 
known as the unit basis, that is, on the 
and other work by the 


Borough sub 
three contractors were 
the city’s money. 


bids 


is technically 
estimated cost of excavation 
cubic yard. 

According to the findings of a Royal Commission 
appointed to investigate the present condition of the 
Leaning Tower of Pisa, it seems that instead of being 
supported on a massive foundation the tower rests on 
masonry inner diameter 
of 24 feet 3% inches, exactly the same as the inside 
diameter of the tower is about 177 feet 
high, and in 1829 is said to have been 14 feet 5 inches 
out of plumb; since that time its inclination has been 
an additional 0.0055 foot per foot of its 
height In 1834 an deflection 
of about 5 inches 

A Milan firm 


with two 


a ring-shaped base, with an 


The tower 


increased by 
earthquake caused a 
has built a 26-ton experimental loco- 
which are driven by steam 
Speed changing is 
means of a wheel which carries 
The blades of the direct-action 
and the motion is reversed by 
steam. In the trials of this 
locomotive, which has a maximum horse-power of 
100, the consumption of steam at 150 pounds pressure 
than 35 pounds per horse-power, 


motive, axles 
gearing. 


crown 


turbines, by means of 
effected by 
several rows of teeth 
turbine are S-shaped 


reversing the flow of 


. 


was always less 


when the locomotive was moving either forward or 
backward, and the locomotive started without diffi- 
culty with a load which corresponded to required 


torque of 480 meter kilogrammes (3,544 foot pounds). 


An English patent has been granted to S. O. Cowper- 
Coles for an armor plate. A number of steel bars or 
plates are arranged on edge in the casting box, ver- 
tically or at varying angles to one another, each piece 


being placed at right angles to the one below it. The 
pieces before introduction into the casting box may 


zine by convenient process, and 
each may be advantageously provided with a number 
of projections formed on the surface by punching or 
perforated plates coated 
in the same manner may be employed. The box con- 
taining the then heated to a considerable 
finally, aluminium or aluminium 
Subse- 


be coated with any 


stamping, or, alternatively, 
pieces is 
temperature, when, 
alloy is poured into it and allowed to solidify. 
quently, unless a_ self-hardening steel has 
ployed, the mass is quenched at a temperature which 
will insure the hardening of the embedded metal. 


been em- 


The International Geographical Congress of 1908 
initiated an international inquiry into the world’s 
supplies of The total amount of known 
iron-ore resources of the world in millions of tons is 
as follows: The actual 12,000 millions 
for Europe, 9,855 millions for America, and for the 
world, 22,408 millions of tons. The potential reserves 
are 41,000 for Europe, 82,000 for America, and for the 
whole world a total of 123,377 million tons. The pro- 
duction of pig iron at present amounts to 60 million 
tons yearly, and on this basis the known ore resources 
Will be exhausted in two hundred years. 


iron ore 


reserves are 


In a recent number of Power, Mr. R. M. Neilson 
contributes a critical analysis of the gas turbine. He 
States that the probable limit of temperature to which 
the blades of an impulse turbine can be subjected 
without rapid erosion is 700 deg. C. Even with diver- 
Sent nozzles, with a high temperature of admission to 
the nozzle the velocity of exit of the gas would be so 
high that the impact of*the gas on the blade would 
heat it beyond that temperature. Thus if air at a 
Pressure of 300 pounds ‘abs., and a temperature of 
2,000 deg. C. expanded in an ideal nozzle to 
atmospheric pressure, the temperature of issue would 
be 692 deg. C., and velocity 5,290 feet per second. 
This Striking the bucket of a turbine could overheat 
it even if the bucket had a velocity equal to half that 
of the gas. But the compressor difficulty is greater 
because even if the temperature were kept low enough 
for safety, the efficiency of the turbine is limited by 
the efficien: y of the pump or compressor, and hence an 


efficient gas turbine cannot at the present day be con- 
structed, 


were 
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ELECTRICITY. 

An enterprising central station manager has offered 
a premium of $3 to electrical contractors for every 
old house that is wired for electric lights, the object 
being to encourage contractors to solicit such business 
during the dull winter season 

The Brie Railroad has been experimenting with the 
new Edison storage battery car between West Orange 
and the junction of the Greenwood Lake branch at 
Forest Hill. It is planned to use these cars in regular 
service between these points, and from Forest Hill the 
passengers will be carried by the regular trains. 


A British inventor has devised a new standard re- 


sistance unit for heavy currents. It consists of a 
glass tube filled with mercury and fitted with plat- 
inum terminals communicating with the mercury. The 


heat produced by a current passing through the mer- 
cury causes the latter to expand and rise in an aux 
iliary tube of fine bore, graduated in ohms. 

The “oily” surface of aluminium, due to the coating 
of aluminium hydroxide, causes it to shed water better 
than copper. It has been found that aluminium wires 
are less liable to be coated with sleet, even though 
they are of larger diameter than the copper wires, and 
hence they are serviceable and more reliable 
than copper, for transmission purposes, in regions 
exposed to sleet storms. 


more 


A wireless telegraph station fitted with the Tele- 
funken system has been built near Rio Vermelho, at 
the entrance of the harbor of Bahia. The range guar- 
anteed for this station is 400 miles, but it has been in 
communication with the station at Rio de Janeiro, 730 
miles away, and with a vessel a thousand miles away. 
The station has a mast: 197 feet high, and employs 
wave lengths of 600, 1,000, and 1,600 meters. 


China is certainly waking up. An electric park 
has been opened at Darien (Dalny) in Manchuria. 
The purpose of the park is to increase traffic on the 
electric railway operated by the South Manchuria 
Railway Company. This line is eight miles long. First 
and second-class passengers are carried, the fares for 
which are 6 and 4 cents, respectively. Tickets good 
for an hour are sold at 8 and 5 cents, and thirty trip 
tickets for 75 and 50 cents. The park at the center 
of the town contains a menagerie, a theater, a roller- 
skating rink, a shooting gallery, and other up-to-date 
amusements. Admission, 2 cents. .« 


The Imperial German Postal Department has con- 
ducted extensive experiments with various impregnat- 
ing materials to preserve the life of telegraph poles. 
It finds that if zinc chloride is used, the life of the 
pole is about twelve years; with copper sulphate, it is 
fourteen years; with corrosive sublimate, seventeen 
years; while if treated with tar oil, the pole will last 
The cost of treating the poles fol- 
lows a reverse order, however. The zine chloride costs 
4 marks per year per cubic treated; copper 
sulphate, 3.5 marks; corrosive sublimate, 3.1 marks; 
and tar oil, 2.8 marks 


twenty-two years. 


meter 


A press report states that in a recent lecture before 
the British Institute of Electrical Engineers, Signor 
Ferranti made a startling declaration to the effect 
that the weather of the island of Great Britain could 
be controlled by electricity. The entire 
island would have to be girded with an electrical “‘de- 
capable of warding off the vapors of the sea 
and preventing them from precipitation on land. The 
sunlight hours could thus be as desired. 
The burden of the Weather Bureau is heavy enough 
now; how long would it last if it could be held really 
responsible for the rain that 
week-end outing? 


means of 


fense 


incr°ased 


spoils one’s picnic or 


The Navy Department has been making experiments 
with electric cooking, with a view to introducing elec- 
trical ranges on warships. The tests show that elec- 
tricity is slightly cheaper than coal for cooking pur- 
poses, and that the action was not only quicker but 
more thorough, owing to the fact that electrical heat 
cculd be distributed to better advantage and more 
uniformly than could the heat of a.coal range. The 
conclusions of the investigators were that electricity 
is cleaner and more economical of time and of space, 
that it eliminated draft troubles, soot 
accumulation, and heat in the galley, in 
addition to which it was more economical of operation. 


coal boxes, 


excessive 


The best form of splice for galvanized iron wire, 
according to a writer in Electrical World, is one in 
which the wire is twisted to form five complete turns 
fn what is known as the neck of the splice, after which 
the splice is completed by means of four or five end 
turns, in which the end of each wire is turned in a 
close coil about a straight section of the other. Tests 
of various splices show that the end turns have very 
little holding power, but that most of the holding power 
is due to the turns in the neck, and that a joint with 
five properly made turns in the neck, will be as 
strong as the wire it is made of, and will yield but 
slightly at first until it is set, after which there is 
practically no yield up to the breaking point. 
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SCIENCE. 
The Swiss Federal Council intends to invite all na 
tions to a conference at Berne to revise the calendar. 
It is the idea to adopt an arrangement by which every 


year will be divided into exactly 52 weeks or 364 
days. Naturally there must be intercalary days. New 


Year’s Day will probably be some such extra day 
been received at Harvard 
Observatory from Capt. T. E. DeWitt 
intendent of the United State Naval 
Washington, stating that Cerulli’s comet was observed 
by Epps on November 11th, 5801 G. M. T. in the 
following position: R. A. 3h. 38m. 27.0s.; Dee. +8 
deg. 9m. Ils The comet was 


A telegram has College 
Veeder, super- 


Observatory, 


visible in a small 
telescope. 

B. Savy has invented a machine for instantaneously 
converting liquid soap into solid soap to be used in 
bars or as a powder. As described in his patent, the 
apparatus comprises a rotatable drum containing chan 
nels to and divide the into fine 
flakes, and provided with means for the introduction 
of a cooling gas or liquid. Fitting closely against the 
side of this drum there revolves in the oppesite direc- 
tion a smaller cylinder with double walls, which acts 
Steam or hot 


receive soap paste 


as a hopper for the liquid soap paste. 
water is between the walls, 
sides of the cylinder are pierced with circular open- 
ings coinciding with the channels in the large drum 
Means are also provided for discharging the solidified 
soap from the drum in the form of a bar or bars. 
The need of a definite radium standard, in which 
all results should be expressed, has been growing 
more and more acute. Scientific results are now ex- 
pressed in many cases in terms of arbitrary radium 
standards kept in each laboratory, and it has 
difficult to be certain of the accuracy of 
value of such standards. At the recent International 
Congress of Radiology and Electricity, held at Brus 
sels, Prof. Rutherford pointed out the desirability of 
establishing an international radium standard He 
showed that there is a considerable difference among 
the standards used by several important European 
laboratories. A special international committee 
appointed to report to the Congress on the best means 
to be adopted to fix an international radium standard 


introduced while the 


been 


relative 


was 


Halley’s meteors are discussed in a letter which is 
published in Nature, and which was written to Dr 
J. 8. Lockyer by Prof. David Todd of the Amherst 
College Observatory Prof. W. H. Pickering directed 
attention to the possibility of observing such meteors 
early last May, when the carth was at its nearest, 
not to the comet, but to the orbit Many 
astronomers watched for these meteors, and on the 
night of May 5th-6th, Prof. Todd made a 
ascension for this purpose. Hardly 
than usual on a May night were seen, and none that 
appeared traceable to the Halley radiant. On October 
18th the earth was closest to that region of Halley's 


comet's 


balicon 


more meteors 


orbit where the comet passed on March 13th-15th, 
1910. Unfortunately, the moon was full at just that 
time, so that observations, if any were made, were 


probably more or less fruitless. 


Prof. BE. C. Pickering of Harvard informs us that 
from an examination of the photographs of the Har 
vard map of the sky, Miss A. J. Cannon has found that 
a new star appeared in the constellation Sagittarius 
on August 10th, 1899. Its approximate position for 
1875 is R. A.=18h. 12.2m. Dec. 25 deg. 14 min 
A photograph taken on August 9th, 1899, shows no 
trace of this object, although adjacent stars of the 
magnitude 11.5 are The outburst very 
sudden, as on a photograph taken the next evening, 
August 10th, 1899, the Nova is a conspicuous object, 
magnitude 8.5. The light faded rapidly from magni 
tude 8.6 on August 25th to 10.5 on October 13th, 1899 
After that the decrease was more gradual. The last 
photograph on which the visible 
taken in October, 1901, when the star was very’ faint 
and about the thirteenth magnitude. This is the 
third new star discovered at Harvard in six 
Nova Sagittarii No. 2, which found by 
Fleming, preceded Nova Sagittarii No. 3 
and was south 2.3 deg 

The latest artificial compound invented to take the 
place of rubber comes from Germany. [in making this 
artificial caoutchouc, erythrene (divinyl) is heated 
with or without the addition of agents which promote 
polymerization. For instance, 500 parts of erythrene 
are dissolved in benzene and the is heated 
in an autoclave for 10 hours at a temperature of 150 
deg. C.; the solvent and other volatile substances are 
then removed by steam-distillation, leaving an elastic 
substance very similar to natural 
200 parts of erythreno are liquefied by cooling with a 
mixture of ether and solid or 
and the liquid is then heated in an autoclave for four 
days at from 90 deg. to 100 deg. C 
threne is now removed, and the residue is heated for 
some time in vacuo on a water-bath which is finally 
raised to boiling. A liquid distills over while the new 
product remains, 


seen. was 


new star is was 


weeks 
Mrs 
20m. 


was 
about 


solution 


caoutchouc. Or, 
dioxide, 


liquid carbon 


unchanged ery 
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Action of an Acid Product of Combustion on 
BY GENK W. A JORES. U. S&S A. 


The screw-pile lighthouses in the United States are interior of the copper smokestacks and there making 
off-shore structures standing in a considerable depth copper sulphate by corroding them A study of the 
of water The foundation is a braced polygonal sys- solubility of various metals in sulphurous acid re- 
tem of forged tron piles, which carry upon their lower vealed the fact that all of the metals which were avail- 
ends broad screw-shaped disks which spread the bear- able for the construction or coating of such pipes were 
ing surfaces of the piles over a considerable area, soluble in this acid The use of brick or terracotta 
sufficient to carry the weights imposed upon them smokestacks was precluded by the considerable oscilla- 
A horizontal platform is built on top, and upon this tions of the structures in high winds 
ia erected a wooden keeper's dwelling with lantern The next thing in order was an analytical study 
and fog signal accessories suitably disposed 
upon it There is, of necessity, a consider 
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Copper Smokestacks 


weather when the escape of heat by convection 
through the copper into the air outside was so much 
more rapid than could be replaced by the ascending 
current that a thin layer in contact with the inside 
of the pipe was reduced in temperature below its 
dew point, and water condensed on the surface of the 
pipe. This water freely absorbed sulphurous acid gas 
from the ascending column of gases, and this acidu- 
lated water in turn attacked the copper, creating a 
solution of copper sulphate. But how could 
this solution be drawn upward and thrown 
out of the top of the pipe in sufficient quan- 





able vibration to such structures in high 
winds, and this is sufficient to preclude the 
use of anything other than metal pipes in 
carrying off the products of combustion 
ereated In the service of the house These 
pipes are made of copper, to minimize the 
corrosion in the moist sea air, and each joint 
overlaps the one below ft. The water sup 
ply for the keepers of these houses is rain 
water led from the roofs into cisterns or 
large tanks 

Shortly after taking charge of the light 
houses in Chesapeake Bay in 1897, I noticed 
a peculiar blue substance spattered all 
around on the roof in the vicinity of the 
smokestacks of some of the older of these 
houses, An examination showed that it was 
copper sulphate which, running off with the 
rainwater in the cisterns, was making the 
keepers very wnemic and sick. It was diffi 
cult to conceive how it could get there unti 


closer observation of the copper stacks 





showed that most of it came out of the tops 





tity to bespatter the roof all around it? It 
also trickled downward, escaping to the 
outside through the loose joints in the 
pipe and eating up these pipes with corro- 
sion on the inside at the first bend. It may 
be inferred that when the fires are first 
started up after having been extinguished, 
they go off with a great blaze and power- 
ful rush of hot gases which mechanically 
carry the copper solution upward and out 
at the top. 

Obviously, the remedy to be applied to 
correct these conditions was to stop the 
free convection of heat from inside the pipe 
through the copper pipe to the air out- 
side. By inclosing tue pipes in any of the 
non-conductor materials used for jacketing 
steam pipes, sewing a canvas cover over 
this, and painting it, the trouble was com- 
pletely corrected. 

as 
Messrs. Yarrow & Co. of Glasgow have 








of those stacks in great drops of solution 
which the wind scattered about on the roof 
and the balance was found trickiing down SHOWING THE COPPER SMOKESTACKS. 


the sides of the pipes, coming from within 


to the outside through the joints between the sec of how the acid got in contact with the copper so 
tions. Afterward it was found that the fuel used was freely. This resulted in the following inference, which 
haré coal containing sulphur In the products of proved correct The hot gases charged with acid 
combustion of this coal there is a great deal of aque were forced upward through a cylindrical opening 
ous vapor, and the sulphur goes off as sulphurous acid which had a covering of metal. This metal was an 
gas, which is freely soluble in water. It was now excellent conductor of heat When the fire below 
quite evident that in some way or other a solution of was high the hot gases kept the metal hot, but as 
sulphur gas in water was getting in contact with the the fire slowly slackened there came a time in cold 


LIFE-PRESERVING GARMENT 


just received an order for a _ high-speed 


UNITED STATES GOVERNMENT LIGHTHOUSE IN CHESAPEAKE BAY, motor boat for service at Buenos Ayres. 


‘the vessel will be 60 feet long by 9 feet 

beam; propelled by five sets of internal- 
combustion engines of the Yarrow-Napier design, of 
approximately 300 total horse-power, designed to give 
her a speed of 25% knots. She will be practically simi- 
lar to the “Mercury II.,” built by Messrs. Yarrow for 
the British Admiralty. It may be remembered that his 
late Majesty King Edward and a royal party went for 
a trip in the Solent in the “Mercury II.” during Cowes 
week, 1906. 


FOR AVIATORS 


A ROBE THAT OPENS, INSTANTLY, INTO A PARACHUTE 


A great deal of attention is being directed these framework supported on the back of the aviator assists 
days to the question of guarding aviators against in maintaining the parachute form 
vcident In last week’s issue of the Scirentiric AMER As explained in last week's issue, a fall from a mod- 
1cAN, we iilustrated one method of doing this, which erate height is of more frequent occurrence than one 
eonsisted in providing the aviator with a loose gar from high altitudes. In case of accident the aviator 
ment which, in case of a fall, could be spread out to is able to recover the balance of his machine when 
serve as a parachute, and thus check the rapidity of high in the air, whereas if a sudden gust should 
his descent Another form of garment having this strike him when near the ground, he would have no 
same end ‘tn view is illustrated herewith The gar time to save himself An effective parachute, there- 


ment has the ap 


fore, should be one that will open quickly and buoy 
the aviator almost instantly. Such a result is claimed 
for the dress shown in the accompanying engravings. 
One of the views shows the aviator jumping from the 
top of the wall. The camera has caught him as he 
has fallen but a few feet, and yet the parachute gar- 
ment has opened sufficiently to buoy him up. 





A new solvent. for rubber is the subject of a recent 
German patent. 
The ordinary 





pearance of a 
loose-fitting robe, 
which is secured 
to the waist and 
limbs of the avi 
ator and is but 
toned in front, so 
that under nor 
mal conditions it 
will not be puffed 
out by the wind 
The aviator’s 
arms pass through 
short sleeves, 
which give him 
aufficieat freedom 
to operate the 
steering gear. The 
rarment is but 
toned together, 
not with ordinary 
buttons, but with 
snap fasteners, so 
that by moving 
the arms out 
quickiy. thes 
fasteners come 
open, permitting 
the garment to 

















solvents are in- 
flammable or have 
a high specific 
gravity, and more- 
Over, these solv- 
ents do not givea 
veritable solution. 
It is now found 
that bichloride of 
ethylene is an ex 
cellent solvent 
and is to be pre 
ferred to chloro 
form or ether. 
The new solvent 
has the form of & 
clear liquid, boil- 
ing at 55 deg. C. 
(131 deg. F.). It 
is more volatile 
than the other 
usual liquids for 
dissolving rubber, 
and is also non-in- 
flammable, which 
is a valuable prop 
erty. It has a low 
specific gravity 








fill with air, and 
assume the shape 
of a parachute. A LIFE-PRESERVING GARMENT FOR AVIATORS 


The parachute buttoned up. Jumping from a wall, 








and does not give 
Framework at the rear. off explosive w 


pors. 
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PHOTOGRAPHING THE FLIGHT OF PROJECTILES. 

BY DR, ALFRED GRADENWITZ, 
improvements suggested by the late Prof. 
ive made of the cinematograph not 
apparatus for popular exhibition 


The 
Marey of Paris hi 
only an effective 
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Fig. 10.—Recording the speed of the bullet. 


purposes, but one of the most useful instruments in 
scientific investigation. By decomposing even the 
swiftest movements into their various phases, it in 
fact allows the very mechanism of motion to be 
studied. Among the most remarkable achievements 
in this connection should be mentioned the photo- 
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graphing of the flight of insects and the production of 
animated X-ray pictures, both of which have been 
done by the scientific staff of the Marey Institute. 

It will be remembered that Lucien Bull, in photo- 
graphing the flight of insects, used electric sparks 
for obtaining an extremely rapid succession of indi- 
vidual views. -Dr. Cranz, professor at the Berlin 
Military Academy, independently of the French ex- 
perimenter, has evolved another spark method of 
cinematography which is even more effective, allow- 
ing as it does a series of 500 consecutive pictures to 
be recorded within 1/10 of a second, the times of 
exposure varying, according to the sharpness of pic- 
tures, between 1/1,000,000 and 1/10,000,000 of a 
second. 

As this method is mainly intended for investigating 
the mechanism of the flight of projectiles, it until 
quite recently was kept secret for military reasons. 
Through the courtesy of its inventor, we are now 
enabled to place before our readers a detailed de 
scription of the arrangement used by him. Needless 
to say, the same method can be used advantageously 
in studying any kind of rapid motion. 

The system is based on a combination of the prin- 
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Fig. 1.—Arrangement of the pendulum switeh. 


ciple of wireless telegraphy and the Mach principle. 


(Continued on page 427.) 






























































Fig. 2.—Action of self- 
loading pistol. 





Fig. 8.—Bullet piercing 
ball of clay. 


Fig. 9.—Projectile issuing tone the mouth of tne 
rrei. 


PHOTOGRAPHING THE FLIGHT OF PROJECTILES, 


Fig. 4.—Effect on water. Fig. 5.—Waves of pres 


filled rubber ball. 
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AN AEROPLANE FROM 
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ELY’S FLIGHT FROM THE CRUISER “BIRMINGHAM” 
sbort tt ! k ace imbersom« doubt vith a view to demonstrating, or rather 
. ' lec] : at fe hat ould be eded r starting would suggesting, the usefulness of the aeroplane for widen 
; , .  f i trousg the eels ft n it hich could be ing tl inge of vision of the naval scout If an 
i i mse ¢ i aeroplane can leave and return to a scout 
; quickly took cruiser, like the “Birmingham,” at will and 
i . , rm b , } vith certainty, the radius of usefulness of 
r ' uch vessels will be enormously increased 
‘ I | e El I | As a result of his flight, Aviator Ely 
if t} nal eived a prize of $500 from the Aerial 
t { 1 ! , Reserve A similar prize has been offered 
I t gnated the first flight from a commercial vessel 
tar i ! the shore, also. 
i ~ - - ee ~ 
i The Making of Bank of England Notes, 
At aviator a About the year 15819 a great outcry was 
the li Pent iised against the Bank of England for not 
t 1dopting a style of note that could not be 
r " I ted, at the same time preventing the 
, i icrifice of life which at that  Deriod was 
} } . f . , Va 1 too common, the punishment for forgery 
i ) ! h ing death The subject at last became 
! ra I Lez I oO pressing that the government appointed 
iV l ul aced commissioners to investigate the cause of 
} ' ‘ I ha | ted by two the numerous forgeries, and whether a mode 
{ ed t y 3 and panied b ould ba devised whereby the forging of 
} ‘ ift “(t Baile and bank notes might be prevented 
Anna i irl g A Previous to this investigation the direct- 
t S Winthrop and other nava ors of the bank had been endeavoring to 
! Birmingha f kh emedy the evil, many plans having been 
\ d st l lown submitted to them, all of which they were 
ipeal ‘ obliged to reject. At one time they wer 
At | ort is ¢ from about to adopt a curious and very costly 
Cape i va g the machine for printing the notes on both sides 
i ‘ t ligh i " illing so exactly alike as to appear one impression, 
‘ i 2 J i} bliged vhen a workman came forward and showed 
» ™ 4 hour lat how that the same thing might be done by the 
‘ i i sag frou th 11se1 imple contrivance of two plates connected 
i of iration of t machine, and by a hinge 
iS inother 1 ize told of the The bank placed before the commission- 
gin yiplar making so much noise ers one hundred and eighty different proj- 
at it " - te nd me ige \ cts that had been recommended for their 
Ww mil ] ime tl rd Ely off doption, and seventy varieties of paper 
and tly thereaft another essage told made at their factory by way of experi- 
rl ] lit I Wil hby Spit poir ment 
f ind a t 1 é ur f the . right 1910 by Underwood & Underwood The result of all this labor was the bank 
ecru Hoisting Ely’s aeroplane to the launching platform on the forward note of to-day. The color of the paper is 
As our frontisy h a platfor \ deck of the cruiser “ Birmingham” at Norfolk, Va. eculiar, and cannot be imitated exactly 
ected uj tl Ow f the Bir nghan by counterfeiters except at great expense 
for arrying t of tl experime! This pla readi towed away when not n us owever! The combined thinness and strength of the paper are 
forn va t wide | 85 feet long It had a he ) i irine aeroplane are an anomaly not also unique It is made in sheets large enough for 
dowt ard and pro ed slight beyond tl to b ndured Such a machine should be equipped two notes Each note, before it is sized, weighs 
bow tl iser vith hydroplan floats ike the eee hydr about eighteen grains, and if then doubled, it is 
Despit i f ind and ra El decided to 1eroplar f M. Fabre), which would make it pos trong ough to suspend a weight of thirty-six 
att t fl Watching a favorable opportunit sit to alight upon and start from the water A pound The texture of the paper is also peculiar 
be ee! j he had his engine started. and rar cial and starting rail like that originally used It has a isp feel, invariably the same, and such 
machir lown the incline at a rapid rate 4 t t W ght brothers could be emploved f aur bank erk of experience can readily detect 
ft the platform it settled rapidly till it struck th ing the aeroplane from the vessel orgerie this test alone 
ater with a lash, which Then the wire-mark, im- 
the pectators ipposed . pressed in the making by a 
rked ti nation of frame, costly to make and 
the flig Inst ) I difficult to use, is practically 
he machine e again and inimitable. 
mntinued I t Ly It Each note has thin, rough 
eached a ght of 150 feet edges, uncut, not to be pro- 
‘ ore nd traveled duced by any mode of cutting 
traicht for : nd paper that is not made ex- 
\ it d I l t ’ pressly for the purpose. The 
! hap M i ittributed paper for printing is damped 
lownward nge to a with water in the exhausted 
fault nove of hi receiver of an air pump. The 
trol whe Vhen the , ink used in the plate print- 
I t tl water, t ing is made of Frankfort 
weller was damaged, and black, which is composed of 
pray fl i n | fa the charcoals of the tendrils 
! » clo 1 tha and husks of the German 
t ‘ test di grape, ground with linseed 
ficult i able to oil. This ink has a peculiar 
» shore Aft and very deep shade of black 
landing on t beach nea common black inks being 
tl Hampton Roa Yacht tinted either with blue or 
Club, he found everything ex brown. 
‘ pr ller T al Tel * 
ape, and could have flowr Copyright 1910 by Underwood & Underwood The opening of the new 
back to the cruiser had he Ely in his Curtiss aeroplane starting on his flight from the deck of the United States scout transcontinental railway 
leemed edient cruiser “* Birmingham” in Hampton Roads to Willoughby Beach, 7 miles away. across the Andes, in the 
I t point ! Photograph was made just before he hit the water. lower part of South America, 
thi a l will effect a reduction of from 
st t that tarted under its own So far as we are aware, Ely’s flight is the first to thirty-one to twenty-seven days in the mail and pas- 
power fron it 1 With but an &5-foot be made from a vessel. The French naval authorities senger service between Australia and London. The 
run and tt and considering the bad fitted up a torpedo boat for this purpose a short time steamers from Australia will land at Valparaiso, and 
veat he conditions, t i ul ellent perform ago, however, and it may be that a similar test in at that point connectior will be made with either 
nce A } ir \ he great advantagé France has been held secretly In the present in- Montevideo or Buenos Ayres, and the route continued 
that it can be na nst the wind fast enough to tance Capt. W. I. Chambers, Lieut. N. H. Wright, and from those ports by regular English lines Here- 
allow an aeroplane to rise 1 it leck ithout any Naval Constructor William McIntree were appointed tofore mail and passengers were carried by steamer 
run whatever In alighting, too, the aeroplane could itness the flight and to render a report to the from Valparaiso, around Cape Horn to Buenos Ayrcs 
simply hover above the vessel in motion and dror Navy Department. This experiment was arranged, or Montevideo. 





























November 20, 1910, 


f(orrespondence. 


THE STANDARDIZATION OF FOUNDRY FLASKS. 


lo the Editor of the ScrentTiric AMERICAN: 


In giving ju the figures of measurement for the 
United Sta standardization of foundry flasks that 
you illustrated on page 378 of November 12th, I made 
. mistake in giving the distance across the flask 
from the center line to the center of the pin-holes. 


It should be one and one-sixteenth (1 1/16) inches 
stead of 1% inches, as the former registers 
1,000 of an inch with 27 millimeters. 
the pin-holes closer to the sides of 
the flask All flasks should have 
additional lugs right angle center 
lines, at both ends and sides, so match plates can be 


greater 1n 
within about 1 
It also locates 

which is desirable. 
or ears on the 


used to advantage on snap flasks and for all machine 
molding. Merritt W. GRISWOLD. 
Highwood, N. J 
MA nine ee 
A COMPARISON—AEROPLANE AND BIRD. 
To the Editor of the Screntiric AMERICAN: 
In comparing the flight of birds with that of aero- 
issue of November 5th, 1910, of the 


page 362, the statement is 


planes in the 
AMERICAN, on 
“the 


SCIENTIFIC 
made that 
fly at a speed 


bird, even at its fastest, does not 
that equals the slowest speed of the 
biplane.” undoubtedly just a thoughtless 
statement of the writer, but it brings out one very 
interesting incident that happened on one of the days 
of the meet. There was a sparrow hawk (Falco spar- 
verius) that had its roosting place among the timbers 
on the southeastern corner of the grandstand. When 
coming to roost, he was very much disturbed, either 
by the band or by the flight of the aeroplanes. At 
one time, when Grahame-White, in his Farman 
biplane, was passing the grandstand, the hawk came 
around behind him and caught him, and passed him, 
within the length of the grandstand. If the aeroplane 
was going at the rate of 30 or 40 miles per hour, then 
been traveling at the rate of 100 
In comparison, the biplane 
On Sunday, the 


This was 


the hawk must have 
miles per hour or 
“looked as if it were 


more 
standing still.” 


23rd, when the wind was blowing a gale, and the only 
two machines that ventured out were wrecked, this 
little hawk demonstrated his vast superiority; he 
would dart and swing almost incredibly, and make 
high velocity even against the wind. The most re- 


markable part of the performance was the astonishing 
could check himself, and the 
He would stop 


celerity with which he 
perfection of his gage of momentum 
himself and change his direction in just a few times 
of his methods of alighting 
corner and then 
feet, alighting 


his own length, and one 
was to fly full tilt at the 
around under it, in an are of 10 or 15 


sweep 


as one could lay a paper 
wing 


as accurately and smoothly 


upon a shelf by hand. There was none of the 
flapping, as frequently 
stance, alights. Say that he 
hour, and that he weighed 8 ounces 


Wr % x 88? 


when a pigeon, for in- 


was traveling at the rate 


seen 
of 60 miles per 


Then the energy stored up would be - 
2q 2 w~ 399 


This would be enough to lift 
does he manage to 


about 60 foot-pounds 
his weight 120 feet 
dissipate this energy in a 
accurately as to alight like a snowflake? The above 


Now, how 
15-foot are, and do it so 


weight is guessed at, but it must be somewhere near 


right. The speed of striking the arc would be over 
rather than under 60 miles per hour. 
Watervliet, N. Y. J. RowLanp NoweLL. 


—_~> ~9- > _____—- 
ELECTRIC BURNS. 
To the Editor of the Scientiric AMERICAN: 

A case has come under my notice where a lad has 
been badly burned by electricity It 
certain that the injury is due to 110 volts, 60 cycle. 
It would seem impossible for this voltage to cause 
serious burning, but no data are available as to the 
continuous application of such voltage 
beyond a few seconds. The details 
of this case are as follows: A ten-year-old lad was 
from grasping a lighted incan- 
descent lamp on a 110-volt 60-cycle circuit. He was 
lying in bed with his head between the rungs of the 


very appears 


result of a 


for any period 


very badly burned 


iron bed frame, the leg of which was thoroughly 
grounded on a steam heating pipe. The secondary 
circuit of the transformer was securely grounded 


Also the threaded portion of the lamp stem which he 
grasped was exposed for a good contact with his 
soft fingers. Evidence is positive that the lad was 
for an unknown time stuck between the lamp stem 
and ground, which were 110 volts apart. Although 
very badly burned at both hand and scalp, the boy 
is up and about. It would seem that 110 volts could 
not cause burning of human flesh and bone, but I 
am so far unable to locate examples of injury known 
to have resulted from continued application of 110 
Volts alternating current If you have any such in- 
formation, I should be very much obliged to you for 
reference to or account of it, H. W, Price, 
Toronto, Canada. 
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AVIATION TERMINOLOGY. 
To the Editor of the Screntiric AMERICAN: 

It has occurred to the writer that while the lan- 
guage of flying is still in flux, an effort should be 
made to provide the art with a native nomenclature 
of concise and pertinent terms. While all that led to 
successful flight by no means was done by Americans, 
still because the Wrights were the first actually to 
stay in the air upon a power lifted and driven device, 
the first mechanical bird may properly be classed as 
an American fowl. Therefore, as well as for the more 
practical reason of economy in speech effort, the intro- 
duction and acceptance of a foreign terminology 
should be resisted, and the language of flight set upon 
an ail-English-American basis. That from an 
esthetic standpoint the proposed movement is desira- 
ble, must appear to anyone who will but listen for a 
pronunciations of the words 


even 


moment to the current 
chauffeur, garage, chassis. 

In order that the subject may be opened for discus- 
sion, the following glossary is offered; in which, also, 
is suggested the substitution of what is believed to be 
better and simpler English terms for many now strug- 
gling into use. 


Aeroplane Airplane 

Aileron Independent stabilizer 
Stabilizer 

Alighting Grounding; to ground 

Altitude Height 

Aviation Flying 


Flying meet; a fly 
Airman; flyer 
Director 

Elevator 


Aviation tournament 
Aviator 

Direction rudder 
Elevating rudder 


Epinage Tail 

Hangar Shed 

Propeller; tractor Screw; fore-screw; aft- 
screw 

Pylon Mark 

Volplane Glide; to glide; to plane 

That portion of a plane 


which is warped The warp 
The wire or cable used to 
control warping Warp cord 
The wire or cable used to 
control elevation 


The wire or cable used to 


Height cord 
control direction Steering cord 
That 
which is upon the ground 
That 
which is 
run and_ the 


portion of the start 
The run 
portion of the start 
between the 
height 
The rise 
A misup 
long 
ground; a hard ground, 


sought 
Failure to rise after a run 
The length and nature of A 
may be 


ground, a_ short 
a grounding 
an easy ground. 
New York, N. Y Henry A. Wise Woop. 
{Comment on this letter will be found in our 
Ep.] 
~~ +0 + 

AN OLD BALLOON FOUND IN CANADA. 
To the Editor of the Sctentiric AMERICAN: 

I have been reading a good deal in your paper about 
the balloons that started some little time ago from 
St. Louis and landed at the different places you have 
named in your paper. The balloon that seems to have 
made the greatest distance landed near a lake north- 
west of Quebec. 

About 1854 or 


spoken of as 


Editorial columns. 





1855 I was working as superintend- 
ent for Messrs. Gilmore & Co., lumbermen, who were 
operating very largely in different parts of Canada, 
and on one of my trips during the winter of 1854 or 
1855, when looking over their logging operations on 
the Gatneau River, which empties into the Ottawa 
River just below the city of Ottawa, the river running 
generally north and south, I went pretty well to the 
head waters of the Gatneau River, some one hundred 
and fifty or sixty miles. 

On that trip I stayed one night in one of the com- 
pany’s logging camps, and the foreman showed me 
some pieces of a balloon and some pieces of the ropes 
connected therewith, and told me this story: He and 
one of his men were looking out a logging road some 
distance from the camp, and found two men follow- 
ing along a lake which was called by the Indians in 
that country Lake de Jaboul, and the camp this fore- 
man was in charge of was on the creek leading from 
Lake de Jaboul into the Gatneau River, and was called 
Creek de Jaboul. As I remember, the name of the 
aeronaut who sailed the balloon was Le Fontaine. 
They had heen in the woods along that lake for a 
couple of days before the foreman and his man found 
them, and were out of provisions and pretty well 
used up. The foreman took them to the logging camp, 
where they were fed and cared for; and the next day 
they said they thought they could retrace their steps 
to where the balloon had landed them, and succeeded 
in finding it, and with the help of several of the men 
working in the camp, brought quite a portion of the 
balloon to the camp, and the foreman sent the two 


419 


men down to Ottawa with one of the teams that hauled 
supplies from Ottawa to the camp. They 
pieces of the balloon and some pieces of the 
ropes, which I took down to Ottawa with me on my 
return there, but I don’t know now what became of 
them. The men said they started from St. Louis in 
the balloon. 

I have been wondering since reading the accounts 
of these balloons that started from St. Louis, whether 
there was any record of that balloon that started from 
St. Louis and landed in the woods north of Ottawa 
city, some one hundred and fifty or sixty miles from 
the city of Ottawa. If you have any means of throw- 
ing any light on this, it would be interesting to me, 
and I shall feel very much obliged to you for such 
information as you can give me. I have been a sub 
scriber and reader of your valuable paper for many 
years, and possibly you may be able to give 
count of this in your paper. It may be that balloon 
did not start from St. Louis, but that was the report 
of the two men above referred to, and ! very muel 
hope you will be able to give me some light on the 
subject. O. H. Iveram 

Eau Claire, Wis. 


gave ms 


some 


some ac 
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The Tragic End of Johnstone, 

Ralph Johnstone was almost instantly killed by a 
drop of 800 feet in his runaway biplane at Overland 
Park, Denver, on November 17th last. 

From the time he lost control of the machine until 
it struck the earth it turned three complete somer- 
saults. The cause of the accident is unknown. 

Johnstone had been doing magnificent work in the 
air for two days, and before the accident had soared 
away from the park and taken a turn Fort 
Logan, several miles distant, while Hoxsey and 
Brookins were maneuvering over the park. 

When the crowd saw him returning at an altitud: 
of about 800 feet there was a great 
gracefully dipped his machine in 
again cheered, and he began making a spira! descent 
to the starting ground in the park hen it was 
noticed that his machine pitched several times. Sud- 
denly the aeroplane darted 
after turning three somersaults struck the earth with 
terrific force 

During the descent Johnstone could be seen clutch- 
ing the levers about while the frightened 
spectators hoped that 
his machine and save himself. 

When the aeroplane struck, the 
from the grand paddock and 
crushed one another 
Johnstone. 


over 


cheer. As he 
response he 





toward the ground, and 


his seat, 
by some chance he could right 
spectators rushed 
stand and literally 
trying to learn the fate of 
It is said by some eyewitnesses that Johnstone tried 
hard to regain control and that he even left his seat 
in the effort to right his somersaulting machine. 
= + Oe 
The Current Supplement, 

The current 
markable number of meritorious articles. Mr. Grover 
Cleveland Loening continues his paper on “The Theory 
and Practice of Aviation.” In the present instalment, 
he discusses the resistance of the air and the pressur: 
on normal planes.—Cornelius D. Ehret gives a brief 
review of wireless telegraphy and telephony.—The re 


SuprPLeMENT, No. 1821, contains a re- 


view of the Paris salon is concluded.—‘“In the Heart 
of Africa” is the title of an article by Mary Cynthia 
Dickerson, in which are described the experiences of 
Messrs. Herbert Lang and James Chapin in the Congo 
region.—Mr. W. F. Denning tells us something about 
the planet Saturn.—Warren O 
ern rotary steam engines.—One of the most interest 
ing problems of the wireless electrical control of ma- 
chinery is that of the steering of torpedoes 
ject is ably handled in an article entitled “The 


Rogers writes on mod- 


The sub 
Gabet 
Torpedo.” 

— = -~+ero 


A $15,000 Prize for Aeroplanes. 
Mr. Edwin Gould has offered, through the columns 


of the Screntiric AMERICAN, the sum of $15,000, which 
is to be awarded for the construction of a heavier- 
than-air flying machine, equipped with more than one 
motor and propeller. 

The conditions governing Mr. Gould's 
published in the Screntiric AMERICAN, 
November 19th. 


offer were 


issue of 


—- 





The concrete pipe line just completed for the Ontario 
Power Company is declared to be unique in its en- 
gineering features among the great pipe lines of th 
It is, in fact, the only one of its kind and 
In diameter it is 18 feet, and a mile 


continent. 
size in the world. 
and a quarter in length. It took but five 
complete it. Resting on a solid foundation of 
traverses a section of almost 
Rock, gravel, 
The number of bags of cement used 


months to 
con- 
known 


crete, it every 


variety of soil loam, and quicksand 
were encountered. 
was 247,642, besides 2,359 tons of steel 
fully 18 inches in thickness. The big pipe eould easily 
be used as an underground railway tube for an ordin 


nger train 


It tlle are 


ary trolley or pass 





= 
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CONSTRI 


THE YEAR’S PROGRESS ON THE PANAMA CANAL 


CTION GIVES 





PROMISE OF 


AN EARLY OPENING 








Gatun spillway looking north. The concrete structures placed radially across the channel mark the position of the spillway dam over which the surplus flood 


The annual report of the Isthmian Canal Commis 
sion, as made by Col. George W. Goethal Chairman 
and Chief Engineer, reveals an unexpectedly rapid rate 
of progress along the whole line of the Panama Canal 

The controlling factor in this great work, as regards 
the date of its completion, is the double flight of locks 





in three lifis at Gatun; and here the rate of construc- 
tion, both in the excavating, concrete work, and the 
preparation of the huge steel gates for the locks, and 

, 


the culverts and operating valves for filling and empty 


ing the locks, has been most satisfactory During the 
year, the excavation in the lock chambers has amounted 
to nearly four million cubic yards in the dry and 
about half a million cubic yards in the wet, together 
th 646,520 bie yards of excavation in auxiliary 
work The excavation in the upper and the middle 
ompleted during the past year, and that for 
the lower locks was all done with the exception of 
375,000 cubic yards. The average cost, including plant 
charges and division expenses, was $0.6751 per cul 
yard Che total amount of concrete to be placed in 
the Gatun locks, including the approach and wing 
walls, is estimated at 2,046,100 cubic yards: and of 
this total »13,803 cubic yards is in place The aver 


age cost per yard, in place of concrete for the year 


waters in the lake will discharge through regulating gates. 


was $7.355, including plant charges and division ex- 
penses 

During the fiscal year such general and detail draw- 
ings of the lock gates as were necessary to advertise 
for all the gates required, were completed, and the 
contract was secured by the McClintic-Marshall Con- 
struction Company for the whole of the work for 
$ 74,474, the prices being 3.785 cents per pound 


for structural steel erected, and 2.62 cents per pound 


for structural steel not erected This huge work, 
vhich calls for the erection complete of 46 gates, 
including 92 leaves, was to have been completed Janu- 
ary ist, 1914, according to the advertisement The 
successful bidders bind themselves to complete the 
work by June Ist, 1913. By this it will be seen that 
the prospects of opening the canal far in advance of 
the original estimate for January Ist, 1915, are very 
promising 

At the close of the fiscal year, the rock fills which 
form the north and south toes of the portion of the 
Gatun dam east of Spillway Hill, had reached an 
elevation of 65 feet above mean tide, and the hydrau- 
lic fill forming the body of the dam between the toes 
had reached an elevation of 51 feet. West of Spill- 
way Hill, the north toe had been carried to an eleva- 


tion of +40, and the south toe to an elevation of +35. 
The final elevation along the crest of the completed 
dam will be +120. The total amount of material 
placed in the dam during the fiscal year by dry fill 
was 2,577,204 cubic yards, and by hydraulic fill about 
3,000,000 cubic yards. The average cost for the dry 
fill, including al! charges, was 28.19 cents per cubic 
yard, and for the wet fill, 32.54 cents. 

The general design for the spillway dam at Gatun 
has been completed. In plan it is a semi-circular arc 
It is divided into fourteen bays, 45 feet wide, by 
thirteen piers and two abutments, closed by means 
of Stoney gates operating on trains of live rollers 
meving on castings set in the piers. With the lake at 

87, one bay, with the gates fully opened, will 
discharge 11,000 cubic foot-seconds, and all fourteen 
fully opened will discharge about 154,000 cubic foot- 
seconds, or a greater amount than the maximum 
known discharge of the Chagres River continued dur 
ing a period of thirty-three hours, which is 137,500 
cubic foot-seconds at Gatun. Since the coping and top 
of the gates at upper Gatun and Pedro Miguel locks 
have been placed at + 92, it would require a rise 
of five feet in the Gatun Lake to do material damage; 
and as it would take the maximum continued dis- 




















Gatun Lake «pillway looking down stream with the River Chagres flowing through 





THE YEAR’S WORK ON THE PANAMA CANAL. 





Construction of the concrete side and center walls of the upper locks at Gatun. 
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Construction of the Pedro Miguel locks near the Pacifie end of the canal. 


charge of 137,500 cubic foot-seconds nine hours and 
twenty minutes to raise the level of the lake one foot, 
were no gates of the spillway opened during this 
time, ample provision has been made to take care 
of the floods that may occur, even should there be any 
negligence or delay in the operation. 

Investigation of the expenditure of water from 
Gatun Lake has been carried on during the past year. 
The results indicate that during ordinary years there 
will be a considerable surplus of water, even in the 
dry season, and that the water supply of the worst 
known dry season for the last nineteen years, namely, 
that of 1908, would be sufficient to maintain through 
the canal an average daily number of ship passages 
three or four times as great as the average number 
now passing the Suez Canal. This holds true, even 
after making reasonable deductions for evaporation, 
By April 25th 
of this year, the side walls, floor, and curtain walls 


leakage, power supply, and lockages 


of the spillway were completed, and the foundation 
of the dam was sufficiently advanced to warrant turn- 
ing the Chagres River through the spillway. 

During the year good progress was made on the 
channel between Gatun locks and the Atlantic Ocean 
The deepest part of the cut through the land had 
reached a depth of 42 feet below sea level when work 
The dredges at work on the portion 
of the canal from the shore line to deep water re- 


was suspended 


moved four and a half million cubie yards of earth, 
and 400,000 cubie yards of rock. The west break- 
water for the protection of shipping entering from the 
Atlantic is to be extended out to the 44-foot depth at 
sea. 

The total amount removed from the Chagres sec- 
tion, extending from Gatun to the Culebra cut, was 
9,497,673 yards, leaving still to be excavated about 
3,415,944 cubic yards. Work in this section has con- 
sisted largely of removing the higher points of land 
which project above the 45-foot channel, which will 
extend through the Gatun Lake from Gatun to the 
entrance of the great cut. 

From the Culebra cut there has been removed dur- 
ing the fiscal year about 15,000,000 cubic yards of 
material, leaving about 35,000,000 cubic yards to be 
removed to complete this section of the canal. As the 
excavation progressed, slides developed, due to the 
slippery or fractured nature of the underlying mate- 
rial. Since the estimate of 1908, an increase in 
quantities has been made of nearly one million cubic 
yards, due to widening the canal north of Pedro 
Miguel lock to form a basin for shipping and an 
addition of nearly five and a half million cubic yards 
has been made for removing slides and breaks in the 
sides of the cut. These slides are annoying and 
costly, but entirely unavoidable. They will not in 
any way affect the time of completion or the final 


stability of this portion of the work 

Good progress has been made in excavating the 
lock sites and approaches at Pedro Miguel and Mira 
flores. The special plan designed for this work has 
been modified and improved and there is every indi 
cation that the excavation and concreting, and eres 
tion of the gates and mechanical plant, will keep 
pace with the work elsewhere throughout the canal 

At the Pacific entrance, a breakwater is being built 
from Balboa to Naos Island, with the object of cutting 
off silt-bearing currents from the excavated channe! 
leading to deep water in the Pacific, thereby reducing 
the cost of maintenance and making navigation of the 
channel easier by protecting vessels from the existing 
cross currents. This breakwater is being constructed 
by driving a railroad trestle and dumping therefrom 
the rock excavated from the canal. At the end of the 
fiscal year the total length of the trestle fram shore 
was 2.4 miles. At that time the end of the trestle 
was within 4,900 feet of Naos Island, and the rock 
filling extended to within 400 feet of the end of th 
trestle. 

In addition to the construction work on the canal 
proper, a large amount of incidental work has been 
completed, such as the construction and improvement 
of the mechanical engineering shops, filling in and 
general sanitation of the cities of Panama and Colon, 

(Concluded on page 428.) 























Present condition of the great Culebra eut through the Divide. 
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The monolithic mass of concrete which forms the dividing wall between the twe 


sets of locks, Gatun, 
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THE PROBLEM IN PERPETUAL MOTION. 


MNE 
The accompanying drawing shows two wheels, the 
ywer of whicl ; immersed in water to nearly the cen- 
tral ax i, which axis, as shown in Fig. 2, is hollow 


and has but <« opening to the wheel, which is placed 


at the bottom of the shaft. The lower wheel is bored 


radially fro t circumference to the axis around 
Which it revolve designated B and X X, ets These 
severa! hole have no outlet through the shaft until 
they reach } pos on hown I The shaft 
fixed, and these several holes bring the opening 
onjunct th the hole in the shaft as they su 
cessively come to B's position from the turning of the 

eel 

Fig. 1 ow the telescoping weigh boxes, consist 
ing of a light strong section fastened to the conveyor 
F, a spring DPD, the strength of which is slightly 


greater than the pressure of the water at the point 
in the main diagram; a weighted bottom £, which 


is slightly heavier than the strength of the spring 


D; and an ening marked C, properly gasketed to 
nake it a and water tight when engaging the face 
of ti wh 

On the rigl and side of the wheels all the boxes 
ave the spring D depressed, and occupy their small 
st space When the box comes to the point marked 
K and enter he water, the gasket C has covered the 
radial opening in the lower wheel, and the strength 


of the spring has the tendency to expand the telescope 


but fails to do it that side of the wheel at any point 


until the box reach the position L, when the hole 

















PUZZLING PERPETUAL MOTION PROBLEM. 
through the radius of the wheel comes coincident with 
the opening in the rigid axle, and allows the force of 
the spring to draw air through the axle into the tel 
scope The latter expands to its full length, and 
from the displacement of the water becomes lighter 
than the water in which it is immersed, and has a 
orresvonding tendency to revolve the wheel in the 
direction of the arrow. At the top wheel the confined 
air in the boxes keeps them from telescoping from the 
action of the weighted bottom EF, shown in Fig. 1, 
unt ir-tight gasket ha left the face of the 
wheel, and likewise at any point on the bottom wheel 
from J to A vacuum will refuse to allow the spring 
PD to expand the box until the perpendicular hole in 
the lows wheel passes the opening in the bottom of 
the fixed axle and allows the ingress of air into the 
interior of the box at the position on the wheel 
narked J 

To illustrate, ippose the weights weigh four 
pounds each, one-half pound for the section fastened to 
the conveyor, and the weighted bottom 2, shown in 
Fig. 1, weighs three and one-half pounds When im- 


mersed at K ippose the downward weight drops to 
one pound in the water displaced by the closed box, 
and expands to displace three pounds of water, mak 
ing the box weigh after passing the point at J minus 
two pounds Now we have to lift the weight of tl 
boitom from the point or it xpansion to the closed 
position, but we have a lifting force of two pounds 
in the submerged box acting through a much longer 
are to produce this force. Why doesn’t the machine 
run? 

[The Bditor invites answers to this problem. ‘Tne 


best solutions will be published in the next issue of 
the Inventor’s Department.] 
- oo oe oo oe 
NEW KINDS OF EYE-GLASSES. 


A German inventor has devised what he calls “tele- 


scope eye-glasses They are intended for the use of 
hort-sighted persons, by the very simple means of 


enlarging the image on the retina. They are espe 

















ig. 1.--MONOCLE COMBINATION CF TELESCOPE 
EYE-GLASSES, 


- 

















Fig. 2.—SPECTACLE COMBINATION OF TELESCOPE 
LENSES. 


cially designed for that class of near-sighted people 


vho cannot wear the ordinary “simply corrected” 
glasses. The monocle combination (Fig. 1) consists 
of two parts united in a single metal frame—a front 
objective lens or collector, and a second, nearer the 
eye, to disperse the rays at the proper angle to make 


the correction for the degree of myopy in question 





Fig. 3.—HOW THE TELESCOPE GLASSES APPEAR IN USE. 


When properly prescribed and made, the two lenses 
have such relation to each other that there is no dis- 
tortion, astigmatism or colored border to the image 
obtained Although the frame is of “duraluminium,” 
the weight of the combination ranges from 13 grammes 
for a glass of 18 diopters to 20 grammes for one of 
—10. In order to avoid annoying reflections, the tube 
is roughened and blackened internally. 

According to Prof. Hertel of the eye clinic of Stras- 
burg University, it is best to use such of only weak 

















Fig. 4.—POLICE EYE-GLASSES THAT ENABLE A MAN TO 
“LOOK BACKWARD.” 


magnification, so as to enlarge the image on the retina 
about 30 per cent; that is, in the same degree as by 
operative correction. Zeiss of Jena has succeeded in 
making full correction with telescope spectacles of 
this kind for a large field of vision (averaging 2 
48 deg.). They are now regularly made from 10 
to 20 diopters axiosymmetrical and can be made astig- 
matic so as to give clear vision in every direction. 


Higher degrees of magnification (1.5 to 2 times) 
have been tried, but give oblique rays for a smaller 
field only (2w—=30 deg. and less) 

Two such “combinations” may be held in a spectacle 
frame, as shown in Fig. 2, in which besides the ordi 
nary central bridge there are two side clamps for th« 
nose, that help distribute the weight, which amounts 
to 35 grammes for a pair of such spectacles of 16 
diopters. 

Another German has invented what he calls “poli: 
On the si 


eye-glasses.” le next the face they have tiny 


co: cave mirrors which may be extended sidewise or be 
folded back so as not to show. They give the wearer, 
if he has normal sight, an image of what is going on 
almost directly behind him. They are proposed for 
the German secret police; whether adopted or not is 
not to be ascertained from head-quarters 
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ERASING BY ELECTRICITY. 
BY M, M. HUNTING 
Every draftsman knows that changes and corre¢ 
tions of errors upon tracings are not easily made 
without danger of injury to the cloth. The work of 

















AN ERASER DRIVEN BY AN ELECTRIC MOTOR. 


erasing must be done with a light quick stroke, and 
most men have not the time or patience to do this 

The device shown in the photograph is especially 
designed for this work. It consists of a circular 
eraser connected through a flexible shaft with an elec- 
tric motor, and is rapidly revolved thereby 

The operator can apply the eraser with any pres- 
sure that may be required. A small rubber roll bears 
upon the eraser as it revolves, removing the super- 
fluous ink The pressure of this roll is adjustable 
The eraser is attached by means of a winged nut so 
that it may be renewed. Usually one outfit is sufficient 
for a large drafting room, as it can be set up perma- 
nently in ohe place and the work carried to it 

~ ~ + 0 ae 
NON-EXPLOSIVE OIL CAN. 

It is a well-known principle, and one commonly 
used in miners’ lamps, that a flame cannot pass 
through wire gauze or netting to ignite gas on the 
other side. This principle has been adopted for the 
use of oil cans in which highly inflammable and 
easily volatilized liquids are carried. In the spout 








o: the can is fitted a wire screen, and above 
this is a disk valve that closes by gravity. 
Normally, the valve cuts off the contents of the can 
from contact with the outside atmosphere. When the 
can is picked up, the liquid flows freely through the 
screen and through the valve. Not only does the 
screen prevent a flame from entering the can and 
igniting its contents, but it also serves to strain the 
liquid in the can. 
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SECOND PRIZE ARTICLE. 
How I Conceived My Invention, 


A MACHINE FOR MAKING FLORISTS’ FLOWER POSS. 


, he ths 
cemn ieveloped their inventions. The first prize was to be $50, the second $35, and the third $15. 
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neverthel worthy of careful consideration for the suggestions that they contain. 

FIRST PRIZE ARTICLE. 
The Struggle of the Bottle, 
BY IOXAD? . FRANCIS JENKINS, WASHINGTON, D, C,) 


To be successful, an invention must be profitable. To 
be profitable, it must fill a real, often a public want. 
The want is frequently something-better-for-something- 
old. 

So, in casting about for this “something,” the want 
of a clean container to take the place of the unsanitary 
glass milk-bottle was chosen, a container to be used 
but once and thrown away, and this is its story 

To produce a substitute for the glass milk-bottle, 
acceptable alike to manufacturer and consumer, three 
things seemed essential: (1) the “bottle” must be abso- 
lutely clean and sterile, inviting in appearance, and 
not get soft because of the liquid content; (2) it must 
be so inexpensive that the milkman can use it at less 
cost or, at any rate, no greater cost, than glass; and 
(3) it must be easily and profitably manufactured, and, 
so far as possible, with machinery obtainable in open 
market; for capital is shy, often in proportion to the 
number of untried machines which must be invented 
and perfected for the production of the article. 

After prolonged experimentation, the container 
selected as most nearly meeting these conditions was a 
simple, cylindrical paper tube, spirally wound, and 
having an inverted flanged bottom, the whole then 
being momentarily submerged in hot paraffine The 
paraffine not only rendered the container waterprbdof, 
but served as an adhesive to fix the bottom firmly in 
place, no glue being permissible. The top was also a 
flanged closure, frictionally held in, and having tabs 
for readily removing it. (Patent No. 838,416.) 

The article was good, but the inventor was poor. 
So. obviously, it was necessary to seek financial assist- 
ance, and the following plan was adopted: 

A few men, most of them conspicuously successful 
in their own lines of business, were offered exclusive 
manufacturing rights for a limited territory, and 
without royalties, the only stipulation being that the 
inventor should have the privilege of visiting the plant 
at reasonable hours, alone or with others to whom he 
might wish to exhibit it. This agreement concluded, 
the inventor assisted in every possible way to find 
available machinery, inventing only such machines as 
could not be otherwise obtained. This not only en- 
gendered confidence, but made the money go farther, 
and produced quicker results 

Eventually the plant was ready and started. As 
usual, the new machines developed troubles, and, 
although these were ultimately eliminated, there were 
those who got “cold feet.”” These were wisely bought 
up and kicked out. But at last the plant was turning 
out a salable product, and money began to come in to 
reward the confidence of those remaining faithful 
The new article seemed to attract merited attention and 
favorable comment, and te make a place for itself as 
an article of public utility. 

Che organization of a parent company of modest 
capitalization was now effected, tp take over the 
patent, and such others as might be obtained, and to 
lease territorial rights thereunder. Forty-nine per 
cent of the stock of the company was given to the in- 
ventor. The remaining stock, except for allotments to 
those initially interested, was put into the treasury 
for sale as occasion might arise. 

About this time the article was brought to the 
attention of a gentleman who not only was keen- 
sighted enough to perceive the possibilities of the 
enterprise, but, what was very much more essential, 
could get it properly financed. Thereupon a syndicate 
was formed and the inventor’s interest purchased for 
cash and a Both the 
patent and the licensed companies were also bought up 
Experienced men were 


participation in the syndicate. 


and a reorganization effected. 
put in charge of the several departments of the work 
in which each was expert; new uses for the original 
container were found; and from time to time modifi- 
cations of the machinery produced modified containers 
which still further widened its scope and usefulness, 
Opening up new channels of profit. 

As it was now felt that one might justly claim the 
enterprise fairly launched, the inventor ceased to par- 
ticipate actively, believing himself mentally un- 
fitted, as most inventors probably are, to enjoy the 
Purely commercial side of an enterprise. 


BY “CLAY BALI (L. A. M’NEIL, BEAVER CROSSING, WIS.) 


MAYWOOD, ILL, 


In the summer of 1875 I found myself in finan- 
cial straits, with nothing to de but look for a new 
position. I lived in Connecticut. During my search 
for work, I entered a pottery one day where flower 
pots were made. I promptly applied for a position, 
and told the proprietor that I was not a potter, but 
willing to do anything that was honest at his own 
valuation of my services. He replied simply that 
there was nothing for me. To be sure, he did need 
a man who could “turn” saucers, but it was quite 
necessary that they should be “turned” according 
to his ideas and methods. 

“Suppose that under your instruction I should suc- 
ceed. Will you give me work?” 

“Yes,” he replied; “a steady job. But you would 
not earn anything for at least six months, if at all.” 

A cheerful prospect that. 

“T'll try,” I said, “until something turns up.” 

He assigned me to a “crib,” a new thing to me. 
I found myself chasing a ball of clay on a revolving 
wheel head, trying to make it come to a center. If 
you know what that means, you will understand that 
when 6 P. M. arrived, the future looked anything but 
rosy, and my frame of mind was anything but opti- 
mistic. 

Next morning I returned to the crib, despite my 
disheartening experience of the previous day. To be 
brief, I began to earn wages in six weeks, instead 
of the six months of which the proprietor had gloom- 
ily spoken when I first applied to him. This was 
making history in the potter’s trade. 

My evenings gave me much leisure time for think- 
ing and reading. I read much ancient history. When 
I found out what the ancients had done, I remarked 
to the proprietor one day: 

‘Two thousand years ago the Egyptians used crude 
machinery like this. Yours is just as crude as theirs. 
Is it possible that no advance has been made in two 
thousand years?” 

‘Clay,” he replied, “is very obstinate to mold. A 
machine for molding it was constructed once, I be- 
lieve, but it was not successful. A square pot, for 
example, would be a very fine thing for florists’ use, 
but it can’t be made, at least by machine.” 

“How about a steady job,” I asked, “if I construct 
a machine that will produce both square and round 
pots?” 

He laughed and retorted: 

“Such a machine would mean steady employment 
for you.” 

“T’ll try it,” I said. 

He smiled a smile of sweet incredulity and turned 
away. 

The advantage of a square over a round pot is per- 
haps worth noticing. Florists use the smaller sizes 
in very large quantities. The sizes range from 2 
inches to 4 inches across the top, and advance in 
quarter-inch steps. The capacity of a 2-inch square 
pot is equal to that of a 24-inch round pot. Hence 
the answer to the question: “How much less shelf 
room would a 2-inch square pot occupy?” is solved by 
a simple mathematical computation. This is only one 
item involved in the question of economy to the florist, 
It appeals to the manufacturer as well, because to 
him it means an economy in drying room space, sag- 
gers, kiln setting, packing, and every detail of the 
manufacturing process. 

I had no idea how to go about the task I had set 
for myself. Besides, I was crippled by lack of money. 
I put on my thinking cap, however, and wore it twen 
ty-four hours a day. I began to make experiments 
There were as many failures as there are stars. When 
cold weather came my opportunity came with it. Clay 
is egregiously adhesive, especially under pressure. 
It was my aim to obtain what I wanted by a direct, 
rapid stroke with vertical pressure in contradistinc- 
tion to the ancient revolving processes still in vogue 

I could master the mechanical movements easily 
enough, but I could not devise a way to cause the 
iron dies to shed a perfect pot. One cold morning, as 
I was standing by the stove in conversation with a 
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friend, I mechanically tapped a ball of clay which 
I happened to have in my hand against the warm 
stove. It flashed on me, “Here is the solution. There 
Heat your dies.” 

That evening I placed a lighted kerosene larap 
under the dies, and when they were well heated set 
the plunger going. Presto! A perfect two-inch square 
flower pot was the result. 

The next morning I exhibited several specimens 
of the square flower pot at the shop. The proprieter 
was visibly astonished. 

“This is the first time in the history of pottery 


is no resistance 


said he, “that a square flower pot has been made, 
How many can you make?” 

“As many as you are willing to pay for.” was my 
retort courteous. To be brief, I caused a practical 
working machine to be constructed, operated by hand 
power, using steam for heating the dies. 

The raw material was taken from the bank and left 
for a time to disintegrate. The box was constructed 
of lumber, 3 feet square and high. A ~ertical wooden 
shaft, 8 inches in diameter, was supported by bearings 
at both ends with several steel knives about 15 inches 
in length. These projected at right angles from the 
axis. A horizontal sweep for horse-power constituted 
the pug mill, in which the disintegrated clay was 
thrown. While the knives revolved, the attendant 
added clay and water from time to time until the 
material was of the proper consistency and temper 
The revolving knives formed a cylinder of clay within 
the square solid mass, which may possibly have sug 
gested the cylindrical iron pug mill now often found 


in many shops. When thoroughly mixed the clay was 


passed up to the turners in large plastic lumps, and 
placed upon their benches, where they sliced it with 
wires, extracted stones and other 
molded it, slapped it, eliminated the air bubbles, and 


foreign matter 


manipulated the mass to a firm, compact body it 
was then made into balls of the proper size for throw 
ing. 


Clay for the machine went through the same proc 
ess up to delivery to the turners, but was not manipu 
lated otherwise than to cut it into balls of the proper 
size. I employed only a boy to assist me Together 
we performed all the labor, including the making of 
the balls, keeping up steam, which was utilized for 
heating the dies. The vertical plunger was connected 
with a hand lever 8 feet long, operated by the boy 
The mechanical movements were so adjusted that as 
the plunger ascended a finished pot was lifted from 
the matrix ready for removal to the drying board 
The speed was limited only by the dexterity of the 
operator who fed the machine and removed the pots 
Had steam been used to operate the plunger, the 
output would have been increased 50 per cent 

I set the machine up in the shop and was com- 
missioned to make 250,000 pots at an agreed price 
When I started up, the machine turned out 5,000 pots 
per day. By hard work a hand turner could turn out 
about 800 pots a day. I made 43 pots in a minute by 
the boss’s watch. My wages were $7 per day, and my 
pots were produced so rapidly that there was no room 
to dry them This was too much for the proprietor 
According to his notion, a laboring man should not 
earn so much a day, besides flooding the shop with 
his products. He repudiated his centract, which was 
easy, because it was oral. 

Because of my poverty, the proprietor expected I 
would want to compromise Instead, [ removed my 
plant to the machine shop where it was constructed 
mailed a few circulars, and received some ré 





one from a prominent manufacturer of Cincinnati 
who came to see the machine. We agreed on a price 
whicn he paid, and I turned over everything to him 
After I paid my debts, I was as poor as ever, but rich 
in experience. 

If I had had capital at that time, I should have 
undertaken to build up a business for myself, and I 
would have been successful; for I believe I was the 
very first person who ever applied heat to dies for 
making clay products 

_ a ol 
THIRD PRIZE ARTICLE. 
How LI Invented My Fabric-tufting Machine and My 
Fabric Lmplement, 
ny “D, R. DANIEL” (D, M, CHAMBER MINNEAPOLIS, MINN.) 


When I was married about two years, I found that 
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rag had accumulated in our house I was only a 


lumber inspector at a small salary, and could not 
afford to buy expensive rugs or carpets My wife 
thought that the old rugs might be converted into 
floor coverings She cut up some old clothes into 


narrow strips and inserted the rags with an old- 


fashioned rug hook into a coffee sack held on a 
frame 

The proces vas slow, and I suggested the use of 
a darning needle She laughed at me Not satisfied 


with her decision, I put a canvas in a frame, threaded 


the atri f rag in the eye of a darning needle, and 
inserted the large end of the needle (not the point) 
into the canva When I pulled out the needle how 
ever, the rag would also come out I flattened a 


sharp stick of wood, and inserted it alongside of 
the needl etween the needle and the rag after the 


needle had been inserted in the canvas. Then, while 


I pulled out tl needl I held the stick in place 
After tl eedle was removed I pulled out the little 
stick or loop holde and found I had formed a loop 
Mv next te as te make i oodet ne le ind 
loop holder, al to secure them on two block 
succeeded in iking more loops After the inven 
tion had | t omewhat more perfected, | made a 


mode! and sent it to Munn @ Co., and eventually 
received a patent After the letters patent had been 
granted | made a fine coat, vest, and cap for myself 
with the machine | used fawp-colored zephyr for 
the collar of the coat, and black German knitting 
Everyone thought the coat collar 
was of otter fur and the body of astrakhan I 
thereupon renamed my machine a fabric implement, 
because it made a fabric which was an imitation 
Oo istrakhan 

In making my coat I took for a pattern an old coat 
which | had. This I ripped apart. Next I took a piece 


of Java canvas (burlap could have been used) and 


put it in a frame I marked the pieces of the old coat 
on the canvas I made only what was necessary to 
form the garment There was no trimming or fitting 


to be done, as the old coat fit me pretty well. After 
i had made all_the pieces I sewed them together, just 
as regular fur garments are sewed. The cost of the 
material to make the coat was $4.25. Br shearing the 
coat collar | made it look just like any other fur 
4s it stood, the coat was easily worth $75. I know a 
prominent hotel keeper of Minneapolis who would 
not sell his coat for any amount of money, simply 
because his wife made it on my principle 

My su-°ess with the coat, vest and cap induced 
me to try n hand on a child's cloak, an Oriental 
ig, some fancy work with silk on satin and plush 
a pian pread, lambrequins, a table scarf, and ban 
ners, al! of which were very successful 

[ inserted an advertisement in four Sunday papers, 
asking for someone with $5,000 to take a half interest 
in the invention Armed with my coat and scarf 
to illustrate the use of my device, I knew that I 
would not have any trouble in finding a partner 
On Monday I closed a deal with the very first man 
who applied to me He paid $2,000, the balance to 
be paid in two months Five days later he took 
ck and died in two weeks His widow offered to 
sell to me for $500 if I liberated her of all obliga- 
tions, an offer which I accepted 

I next proceeded to contract with a large firm to 
anufacture the invention at ten per cent royalty 
I gave them my press, dies, and 3,000 machines 
Six months later I thought it was time for some 
thing to be paid to me by way of royalty I wrote 
They answered that they had not yet commenced 


to manufacture, and that their circulars were not 


even | rinted 

They put-me off for six months more Losing 
patience i began an investigation, which resulted 
in the discovery that the company was financially 
embarrassed It took me thirty months to get my 
patent back The dies and machines that I turned 


over to them were full of rust, and were practically 
worthle i sued the company for damages, but 
before my case came up the firm was declared bank 
rupt 

During this time I had mortgaged all that I had 
Everything was taken from me. I had lost everything 
except courage.- I rolled up my sleeves, made a 
few machines by hand, sold them, and raised $10 
Out of this [I paid $6 for a cook stove I bought 
other furniture amounting to $16 on credit, and also 


bough! me groceries and a pair of shoes. I made 
i hts by hand until I had enough money 
ye dic made For a whole year I can- 


assed from house to house. On one memorable day 
$60. On some other days I made $25. Ata 
fair I cleared $800. Finally I secured many agents, 


and beeame fairly prosperous My first machine 





was made of brass It cost $2.50, and retailed 
at $5 In five years, however, I made valuable im 
provements and brought the cost of manufacture 
down to only ten cents. This new machine retailed 
at $1.50. In eighteen years I sold over 300,000 in the 
United States. 
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I have raised a family of ten children, have a good 
home, and money enough for the rest of my days. 
On account of old age and sickness I sold my business 
three years ago. It is still running under the old name 
and is still selling machines at $1.50, reaping good 
profits. My invention is of great value among wealthy 
people as well as among the poor, for the rich people 
do not take into consideration the worth of the goods 
which they make, but rather the power of their goods 
to ornament their homes. With them, handwork is a 
recreation and not a necessity My invention is useful 
among poor people because it gives them means of 
earning money in a fairly easy way at the fireside, 
and. what is more, make that money with old worn 
out garments that otherwise would be thrown away. 
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ODDITIES IN INVENTIONS. 

THERMOSTATIC Motor A very sensitive device has 
recently been invented for regulating the dampers 
of a furnace, according to the temperature of the 
room in which the device is located It consists of 
a metallic thermostat secured to the wall of the apart- 
ment, and employs a volatilizing liquid which, when 
the proper heat is reached, dilates a metallic cham- 
ber, thereby throwing a bell crank connected by a 


system of wires or cords to the furnace damper. The 
chamber is made of two dished tin plates, fitted one 
within the other The inner plate, which serves as 








THERMOSTATIC MOTOR 


a diaphragm, is corrugated, and provided at the 
center with a reinforcing plate In the normal posi- 
tion, this diaphragm occupies the position shown by 
dotted lines The roller of the bell-crank lever bears 
against the reinforcing plate, and when the chamber 
is dilated, the roller is forced out, swinging the bell 
crank on its pivot, and thus operating the dampers 
In order to regulate the thermostat, so that the liquid 
will vaporize or boil at a higher temperature, an 
adjustable coil spring is provided, connecting the 
bell crank with one side of the thermostat 
VENTILATED Swot Three men residing in Kansas 
City have recently put their heads together, and 
evolved the ventilating scheme illustrated in the ac- 
companying drawing The shoe is provided with a 
sort of pump at the heel, which is operated auto- 
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VENTILATED SHOE. 


matically when a person is walking to keep the air 
within the shoe in circulation. The pump,’ which is 
in reality a spring-pressed bellows, acts also as a 
vearer to walk 


cushion for the heel, enabling the 
easily and with a springy step. It will be observed 
that air passages run from the pump to the instep and 
to the ball of the foot. 

COMBINED KNIFE AND BoTTLe OPENER A very simple 
attachment for a knife has been suggested by a New 
Jersey inventor, which doubles the usefulness of this 
device. It consists in a curved hook which projects 





COMBINED KNIFE AND BOTTLE OPENER. 


slightly from one end of the knife handle, and is 
adapted to engage the edge of a metal sealing cap of 
the type commonly used on bottles. The handle of the 
knife is cut away adjacent to the hook, to permit of 
applying the device, as shown in the illustration. 
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Brief Notes Concerning Inventions, 

It is quite the common thing to fit a pencil with 
an eraser. But one is just as liable to make an error 
with a pen; why not, therefore, provide pens with 
some means of erasure? The question has been an- 
swered by a recent patent, disclosing a penholder 
equipped with a scraping blade which may be moved 
into position for use whenever desired. The blade 
also provides a convenient rest for the fingers when 
holding the pen 

Travelers who find themselves in places where thers 
are no ready means for hanging up a hat and coat 
will be interested in a vest-pocket hanger that has 
just been invented. This consists of a hook for the 
coat and a pair of spring prongs, which may be 
pressed into engagement with the rim of a hat by 
means of a sliding sleeve. By means of a sharp hook 
the hanger may be suspended from any projection, 
such as a ledge or the molding on a door 

To protect a sharpshooter without interfering with 
his aim, an officer of the Austrian army has devised 
a shield which is fastened to the barrel of the rifle 
immediately in front of the trigger, and held in in- 
clined position by means of a spring. This shield is 
slotted, permitting the rifleman to take aim through 
the slot Should a bullet strike the shield, the 
latter will yield, destroying the impact of the bullet, 
and at the same time deflecting it, so that it is thrown 
harmlessly upward The shield may be painted of 
such color as to mask the sharpshooter thoroughly, 
and baffle the enemy’s aim 

In August, 1861, the printing of duplicate copies of 
patents was inaugurated by the Patent Office, and 
within the past year the work of printing the specifi- 
cations of patents issued prior to 1861 has been taken 
up. So far, about five thousand of such patents have 
been printed, so that it is now possible to obtain a 
printed copy of any patent issued since 1855, while 
the specifications of all patents in some classes have 
been printed. The sale of patent copies has increased 
to a remarkable degree in the last decade. The rec 
ords show that 1,336,343 copies of patents were sold 
during the fiscal year ending June 30th, 1909, while 
2,257,444 copies were sold during the year ending June 
30th, 1910, am increase for the year of 921,101. Two 





and one-fourth miles of shelving are required for the 
storage by the Patent Office of the patent copies now 
held for sale. This shelving lines the walls of many 
of the Patent Office halls from floor to ceiling, and the 
accumulated copies are rapidly using up all available 
storage space. 
>+e +o — 
Legal Notes, 

According to a decision which was handed down by 
Judge Morris, in Kinder and another against Poulsen, 
109 Pacific Reporter, 795, a well drifler must be careful 
of his tools while drilling for water, because if he 
loses them in the well he cannot hold the owner liabk 
for the board of his men and horses while fishing for 
them In the case mentioned defendant agreed to 
pay by the foot for drilling a well on his premises, 
and to furnish coal and board plaintiffs’ men and 
horses. The court held that defendant was not bound 
to furnish coal for a period of six weeks during which 
plaintiffs were fishing for the lost tools, where they 
were lost through the negligent operation of the drill- 
ing machine 

Can a trade mark be licensed like a patent? The 
fundamental idea of trade-mark rights rests upon the 
claimant's being entitled to the exclusive right to the 
mark, and it is very dangerous for any trade-mark 
owner to permit the use of the mark by another on 
the same class of goods. In a well-known English 
work on the subject it is.said: ‘There is no such 
thing as licensing another to use a trade mark. If 
the owner of the trade mark permits it to be used in 
connection with other people’s goods, he loses his claim 
to it.” In a case in the United States, where the 
owner of a trade mark licensed another to use the 
mark on machines of its own make, the court held 
that the agreement was invalid and fraudulent and 
that the plaintiff could not recover under it. 

The decision of the Circuit Court of Appeals, Sev- 
enth Circuit, in the General Electric Company versus 
Richmond Street and Interurban Railway Company, 
Fed. Rep. 178, page 84, presents somewhat advanced 
views on the question of reissues. Thus the court 
says: “Either the original specification must be de- 
fective or insufficient, or the original claims must 
embrace more than the patentee had a right to claim 
as new” to authorize the Commissioner of Patents to 
grant a reissue; and the court concluded that the 
reissue was made for the purpose of holding a wider 
monopoly than could have been built up under the 
invention as disclosed in the original patent, and held 
the grant utterly void. Without the existence of one 
or the other of the two specified conditions precedent, 
the Commissioner of Patents, the court holds, is not 
authorized to grant a reissue. It is understood that 
application to the Supreme Court for writ of certio 
rari in this case was denied. 216 U. S., page 620. 
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RECENTLY PATENTED INVENTIONS. 
Of General Interest, 
PNEUMATIC CUSHION FURNITURE 
WitLiAM E. Kurtz, Echo Avenue, Oakland, 
Pictured the accompanying engrav- 
of a fitted with 
furnishing a soft 
back. hold 
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PNEUMATIC CUSHION CHAIR 
cushions in place, the chair is provided with 
spacing members that round out the cushions 
where they meet the framework The for- 
ward part of the chair is provided with a 
spacing member mounted on springs which 
assist in holding the part in shape. The 
cushions = are provided = with valves and 
nipples, whereby they may be inflated when 
they have become partially deflated by leakage. 

Mardware and Tools, 

NAII CHRISTIAN HIANSEN Escobedo — y 
Plaza Hidalgo, Monterey, N. L., Mexico. The 
present invention relates to nails having a 
head provided with a spike which is left pro 
jecting after the nail has been driver Tl 





SPIKE-NAII AND DRIVING HEAD. 
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for the tops of fences and other places to pro- 
vide protective spikes 

Machines and Mechanical Devices, 

FRICTION CLUTCH.—Joun A. Fripgen, 
R. F. D. No. 2, Vining, Minn. The clutch 
here illustrated is provided with friction blocks 
or shoes mounted to slide radially in a head 
secured to the shaft and adapted to be moved 
into contact with the peripheral face of a pul 
ley. This engagement is effected by sliding a 

IMPROVED FRICTION CLUTCH 

sleeve toward the head and thereby operating 
a set of arms which have rack and _ pinion 
engagement with the blocks These arms are 
adjustable, so that the bearings of the shoes 


may be made uniform. 


Prime Movers and Their Accessories, 


PISTON.—E. Tarot, New York, N. Y. This 


piston is more particularly adapted for use in 
light internal combustion engines. The inven- 
tion provides a construction of very small 
weight and great rigidity, with provision for 


easily securing a piston pin of small diameter. 


Incidentally, the bearing for the pin is re- 
moved to a considorable distance from the hot 
cylinder walls 

EXHAUST-VALVE FOR INTERNAL-COM- 


BUSTION ENGINES.—7. J. 














man Avenue, Jersey City, N. J The aim of Anthraquinone derivatives and making 
this inventor is to provide a valve arrange¢ same, Hepp & Hartmann , 

” I rranged Antiseptic and perfumed block, L. Ellerts« 
to keep the valve cool and thus to prevent the Apple cutter and corer, Fullmer & Powe! 
accumulation of soot and premature explosions. Autoharp and like instrument, W. 8. Holle 
re : WAY .ess- . 

To cool the valve, a cooling medium, such as Automatic discharge lubricator Ww L 
water, is circulated through the valve, and the Sidney 
Automobile pneumatic system, RK. 8. Wai 





inlet and outlet for this medium are arranged 
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- 7 . é 0 > , ote., F. . igh 7 
hydraulic type, a liquid, such as water or oil, Full hints to correspondents were printed at the head | Bait, artificial, BE. L. Cox ITS 
being used as the medium for conveying force | of this column in the issue of June 18th, 1910, or will —— —— and folding, 8. FP. Spit- 
J oe < shagie . 0 
or power from the driving to the driven shaft | be sent by mai! on request, Bath fab and lavatory fixture I ‘ 
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: . ~aring, , H. Hess vi 
on motor vehicles, and in other places where 929 7 eg ‘ ; ; Redatente ‘aon - e ~ {tachment for, J 7 
| , : : | (12334) F. S. S. asks support in his | A , attacament ; 
the load or resistance varies, and is, in fact, ‘ , ” | Taylor. + 
applicable to any situation where it is desir- | COMtention in an argument that a bullet from Beef jack, Perril & Canning wt 
: la rifle barrel goes farther and more accurately | Beehive attachment, 8. Blagg + 
able to vary the speed between the driving and | ‘ aoe ~ | Belly rolling machine, BE. RB. Zehner ore 
driven medium than if fired from a smoothbore, A. Rifling a | Belt, conveyer, M. Metzles O75 
snes ‘ — barrel is done for the purpose of causing | Belt fer an en multiple a , 
; 1 9 \L COMBUSTION ENGINE |a twist in the bullet, which prevents the bullet | Bending machine, E. T. Palmenberg 7 
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Mexico This is a rotary engine having a] tion of the rifling grooves upon the bullet very Biindatit sone omer ‘On 
| hig resaure aide s a i renaure aide . : , , indstitch machines, presser foot fo ‘ 
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side ¢ e gases of co stic i , £ ing | i¢ viler, Selle Ja vidse YTS SUT, UT 
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pass to the high pressure side and there do a@/pe the case in firing the same bullet with a | Boilers, r baffle bridge for water _ 
smoothbor¢ You are therefore correct in your aw. ; Gerald O78 
contention that a bullet from a rifled barrel | Bottle, non-refillable, 8. E. Gill 76 
goes farther and more accurately than a bullet ; FP ll gg “al pence ose. 
fired from a smooth barrel, even though the Brake, G. & Cc A. Kunz x 
muzzle velocity of the rifle bullet is slightly | rake appliance. accident. M. B. Tromt. 
ake attachmen auxiliary coaster 
less than if it were fired from a smoothbore. Jones ¢ 17S 
S i Brakes, means for automatically varying 
(12335) C. K. says: Will you kindly proportionally to the load, the — pres 
. 2 . 2 matic application of friction I W 
give us some information in your valuable Schenck 
paper as to the frequency of ships fouling a | Brick handling machine, R. ©. Penfield 
Brick machine, end cut, J. Bensing 
water spout, as to the amount of damage to Bridle bit, J. A. Fairbanks 
be expected by a ship under such circum- | Broom brace, 8. G. Wilson 
am a ie sthod a by ariners ¢ Brush, 8. B. McHenry , 
stances, and the methods used by mariners tO] prosh for power marking machines w. W 
avoid or overcome water spouts? Does shoot McCoy 
ing a bullet through a water spout tend to | wir + Hg eee 
break it? Also, what causes or is supposed | Buckle, tug, T. A. McKee 
suse water 4 -_ tam jg | Building construction, H. 1. Jeffers 
to cause water spouts A. A water spout is | Burglar alarm, 5. Stelmes 
INTERNAL COMBUSTION ENGINE. due tothe same cause as a tornado on the land. pene, J. EB. Fliteroft : 
It is an intense whirling storm of small area, | Burner, W. J. Hackmann 
. - : : ye Burnishing machine, J. J. Murdoch 
Mhe air rises in the center of the whirls, and | Button, N. Tweet 
part of their work. Air is taken in on the low] is thus drawn in toward the center from the | Buttoning device, J. G. Robison 
3 . SED ae pes het ; Cabinet, automatic weighing, A. J. Grissom 
pressure side, given a preliminary compres- | outside. The friction of the air upon the sur- | (Cabinet. film. G. J. Gilmor 
sion and passed to the high pressure side, | face of the water raises water from the ocean par oe ae, te J. F. Weber 
. é a. 1 _ Cabinet t » hol Z dl delivering 
where it takes part in the explosions. The | into the central funnel, and it afterward falls | cr Webb.” ae Ses Semen: r7¢ 
levers for moving the engine are provided|all around in large quantities. We have no} Cachou holder, A. M. Ernusberger "i 
with accurate pistons which are moved in- | information as to the method of avoiding a | ulculating machine, O'Brien & ‘O75 a a7 
wardly and outwardly by levers, these levers| water spout by a ship, nor do we think that | Calculating machines, J. Suleder 
A es . as : iL ate 7 . Calendar roll, W. 8S. Granger 
being balanced so as to compensate for cen-|a shot is likely to break a water spout up. | ater G. T. Watkins be 
trifuga! action upon them You will find chapters upon such storms in|Camera, J. A. Robertson 
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the latest, Moore's “Meteorology,” for $3 |Camera shutter, photographic Schmid & 
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Can body making machine, BE. V. Swangren (7 
ANTI-SKIDDING DEVICE FOR TIRES. Can lock, milk, T. A. Mather OT 
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- ag GAN j-cki ia . }Car brake railway, L. de Vito 4 
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azele 
| Car door, H. A. Christy 
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Car, freight, J. M. Coleman ’ 
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ing freight, J. A. Campbell 
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Carriage curtain fastener, W. Esty o7 
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MUNN & CO., 361 Broadway, New York || «! regulator, W. E. Porter 
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Branch Office, 625 F St., Washington, D. C Cisthas. belek... Ganeaeks 
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the tire by means of a_ convenient ratchet) INT Clutch and brake, combined, D. Miolans 
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tread surface. Clutch, friction, C. J. Fensom 
— note ‘ . = ~ For which Letters Patent of the Clutch, friction, B. D. Northrup 
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| PHOTOGRAPHING FLIGHT OF PROJECTILES | 
(Continued from page 417.) 
Supposing the primary of an induction 


opened and closed at regular intervals 
by a Wehnelt interrupter W or a turbine 
interrupter, a regular’ succession of 
sparks will pass in the secondary circuit 
between the electrodes of a spark gap 
F,, arranged in parallel to an adjustable 
condenser C,. These sparks are used for 
illuminating the moving 
photographed, a concave mirror 
to concentrate on an objective of small 
so as to produce at each 
spark on the rapidly 
houette of the dimensions of 
cinematographic pictures. The 
film f runs over two steel drums R, 
and R,, one of which 
electric motor. In order to 
repeated lighting of the film, a special 
interrupter is provided for starting the 


prevent a 





coil Ji (Fig. 1) to be fed by direct current | 


object to be} 
serving 


focus as much of its light as possible, | 
passage of a) 
moving film a sil- | 
ordinary | 

endless | 


is driven by an 


sparking shortly before the beginning of | 


the process to be photographed, 
tion. 
dulum P, which in the beginning is kept 
an electro-magnet EF, and 
circular metal 
slide the 
° . 

3, 4, 5. 


in position by 
four parallel 
which are free to 
break contacts 1, 2 


make-and- 
As the cur- 


After thus disengaging electro-magnetic- 
ally the shot to be photographed, the 
pendulum will continue its oscillations, 
closing contact 2, and thus starting the 
sparking. As the pendulum reaches con- 
tact 3, the sparking is again interrupted. 
In actual practice the intermittent direct 
in the primary of the induction 
| coil J, is replaced (as in wireless teleg- 
raphy) by an alternate current. 

The condenser capacity and the length 
of the spark gap are checked, at first 





current 


; 
4 


with the ear, and later by successive 
photographic tests. 
| In Figs. 2 to 5 are reproduced some 


| films obtained with this apparatus. 

Fig. 2 represents the working of a seif- 
loading pistol. When inspected in a cine- 
matograph at reduced speed, the hammer 
is at first seen to close slowly, while 
powder gases begin to escape. At 
same time, the 
the report of the are 
seen. The projectile eventually leaves the 
barrel, thus allowing the bulk of the pow- 
der gas to escape. At the same time, the 
breech ‘lock of the pistol opens, 
while the locking piston recedes, 
empty cartridge is discharged, 
ing piston again moves on slowly, and a 
new cartridge is inserted. 


pistol distinctly 


Fig. 3 

suspended ball of moist clay. After 
gradually approaching, the projectile 
penetrates the ball, giving rise im- 


mediately to a projection of clay 
ticles from the point of impact. 
projectile eventually pierces the ball, 
ing at its side with a fluttering motion. 
The film strikingly illustrates the gradual 
progress of explosion. 

In Fig. 4 is represented a freely sus- 
pended rubber ball filled with water, 
which under the impact of the projectile 
is lengthened enormously, being finally 





issu- 


atomized. 

Another interesting case, viz., that of a 
lead tube filled with water and closed at 
both ends by caoutchouc membrane, is 
represented in Fig. 5. A self-loading 
pistol is used to shoot lengthwise with 
full charge, through this tube, pierced at 
the top by several small holes. The trans- 
mission of pressures in the interior of the 
water can be distinctly followed by ob- 
serving the gradual projection of water 
from the holes. The caoutchouc mem- 
branes at the same time bulge out con- 
siderably, which phenomenon is of great 
importance in studying the effects of pro- 
jectiles, especially in the piercing of 
bones. Explosion is not completed in less 
than about 300 individual pictures. 
| This process has been utilized in re- 





shows the piercing of a freely | 


and | 
interrupting it shortly after its comple- | 
This interrupter comprises a pen-| 


bars, on 


| 


rent of the electro-magnet is interrupted, 


the pendulum is set moving so as to! 
strike contact 1, and thus to interrupt 
the current in the electro-magnet £.,. | 


| 
| 
} 
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| 
| 
| 


the | 
air vibrations set up by| 
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| the middle 


| the loss in 


| (Fig. 1.) 


| after an interval of about 








working of self-loading arms, 
the effects of modern in- 
fantry projectiles in moist clay and in 
filled with crushing | 
the shock of elastic steel balls, | 
the motion of insect wings, etc. All| 
different phenomena, when repro- | 
screen, 


explosion of 
vessels water, the 


of bones, 


these 
duced on a projection seem to 


occur very slowly, and accordingly can 
be analyzed in all their 

In Figs. 6 to 8 are 
enlarged pictures showing the 
of different kinds of ammunition. A} 
striking fact brought out in this connec- 


in the case of the ordi- | 


details. | 
reproduced some 


behavior 


tion is that even 
nary ammunition, some powder particles | 
(which like 
charged 





all other solid particles dis- 
from the tube, closely 
the projectile itself) will be visible >| 
| 
| 
| 


follow | 


the breech of the rifle. Fig. 9 also rep 
of the projectile and 
neighborhood of the} 


resents the course 
powder in the 

mouth, 

described further | 
translation of a 


The process above 
speed of 
projectile close to the muzzle to be ascer- 
tained with remarkable .accuracy. To| 
this effect is used a steel drum T (Fig. | 
10) about in width, with a small | 
parallel to its axis A} 
series of pictures 1 centimeter in height 


enables the 


25 em. 
slot diaphragm 


and 25 centimeters in width is produced 
through the slot, on a film band running 
around this drum. The projectile flying 
drum will photograph itself re- 
peatedly, as shown in Fig. 10. The hori 
AB between the first and 
pictures, as 


past the 


zontal distance 
last projectile well as the 
vertical distance BC having been 
ured, the tangent of the angle ACB will 
be the 


meas 


average speed of the projectile 

In this manner can be checked and 
determined any fluctuations in the course 
of the projectile. If a plate to be pierced | 
by the projectile be 





placed in front of | 


of the drum, the speed being 
behind the plate, 
speed due to its piercing 
ascertained. In order to deter- 
mine any to the re- 
sistance of the air and other factors, the 


measured before and 
ean be 


losses in speed due 


is measured after 
described, at the be- 
respectively, of an ex- 
To this effect the 
as far as the induc- 
spark gap, drum, 
and mirror are concerned, is duplicated 
After disengaging the pendu- 
lum, the shot is started with contact 1, 
while with 2 the sparking is started only 
to be interrupted at contact 3 (the inter- 
val comprising about 20 sparks) The 


speed of the projectile 
the process above 
ginning and erd, 
tensive free trajectory. 
experimental outfit, 


tion coil, condenser, 





projectile then continues on its course, | 
and the pendulum goes on working. As 
it reaches contact 4, the sparking is 
started anew, interrupted at 5, 
20 sparks. 


being 


In concluding, the writer wishes to | 
express his indebtedness to Prof. Cranz 
for courtesies shown him in preparing 


this article 





YEAR’S WORK ON PANAMA CANAL. 
(Concluded from page 421.) 

at the Pacific and Atlantic ends of the 
canal, and the provision and improve- 
ment of water supply, hospitals, and | 
dwelling quarters for the large army of | 
officials and employees. 

We cannot conclude our necessarily 
brief résumé of this complicatec 
without testifying to the 





and ex- 
tensive work 
fine organization and rapid and excellent 
work which are tharacterizing the con- 
struction of the canal under the 
vision of the corps of army engineers. | 
The question is no longer one of whether 
the canal will be ready by January Ist, 
1915, but rather as to by how many 
months that date of opening will be 
anticipated. 


super- 
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Growth and Opportunities of the | 
Automobile Industry.* | 


In an address before the students at| 
the opening of the automobile school of | 
the West Side Y. M. C. A., New York,| 
Alfred Reeves, general manager of the 

(Continued on page 430.) 





* Paper read before the School of the Y. M. C. A, 











rr ww pe 





aay t 





U. Ss. S. “IDAHO” 


Built by William Cramp & Sons Ship and Engine Building Co. 


We Build Battleships 


As builders of Battleships and Atlantic Liners the name 


Cramp is famous the world over. 


But to engineers, 


manufacturers, foundrymen and metal users, Cramps are 
equally as renowned for their Brasses and Bronzes. 
Cramp’s Metals represent the World’s Highest Standards 


for tenacity, rigidity 


and durability. In the greatest en- 


gineering and mechanical achievements of the age Cramp’s 


Metals have been used. 


The vital parts of every mechanical 


conveyance for traveling, now holding the world’s record for 
speed, are forged or cast from Cramp’s Brasses and Bronzes. 


Warships and Atlantic Liners built at our ship yards are equipped with 


Cramp’s Parsons White Brass in the bearings 


and wearing parts, After 


years of severe usage the bearings are found to be hardly worn from the 


original dimensions. 


ramp’s Parsons Metals 

















The Charles River Basin Commission used Cramp’s Parsons Manganese 


Bronze in the axles of the 


Lock Gate Trucks. In the famous Roosevelt 


Dam in Arizona the forged piston rods used for raising and lowering the 


gates of the dam were made of Cramp’s Parsons Manganese Bronze. 
All the best makes of automobiles and motor boats have Cramp’s Parsons 
White Brass in the bearings and Cramp’s Parsons Manganese Bronze in 


the castings where strength is required. 


The United States, 


British and German Governments use annually 
hundreds of tons of Cramp’s 


Parsons Metals. 


If you use or make castings of any description—no matter how large or 


small the quantity—let us 


show you why Cramp’s Parsons Brasses and 


Bronzes will save you money and make you money. 
We are prepared to furnish Ingots, Castings or Bearings for any part of 


any machine. 


We guarantee the same high quality of composition, work- 


manship and prompt delivery that has built up our present enormous 


trade—the largest in the world. 


Consult Our Metallurgy Board 


No matter how large or how small your metal requirements, it will pay 
you to have the advice of men who are constantly solving the metal 


problems of Governments, 


manufacturing industries. 


Steamship and Railroad lines and of great 
The largest users of metals in America have 


seen the economy of getting this expert help. It is free of obligation to you. 


Get These Free Books 


We have embodied facts about Cramp’s Parsons Metals in pamphlet 


form, which every engineer, 


manufacturer, foundryman and metal user 


should read. Send for books in which you are interested. 
** Automobile and Motor-Boat Castings ’”’ 
**Cramp’s Parsons Metals in the Foundry’”’ 
‘A Little Information on White Brass”’ 
** Propellers for*Motor-Boats’’ 


The William Cramp & Sons Ship and Engine Building Co. 


Largest in America 


Established 1830 


Department S. A., Beach and Ball Streets, Philadelphia, Pa. 


We are prepared to furnish ( Se 
Estimates and Specifications <4 and 
on the following: 


amships, 


Submarines, Steam Engines—Reciprocsting and Turbine, Stati 


Marme. The I. P. Morris Company: Boilers 


Turbines. Centrifugal Pumps. Sugar Mill Machinery. 








ALCO CAR 


Vanderbilt Cup Winner 1909-1910 
Cramp’s Parscns White Brass in Bearings of Motor 


Stationary and Marine. Water 
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Round Com- 
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tools, . . $1.00 


SK your hardware dealer to 
A show you the round sharp- 

ening stone—three times the 
sharpening surface and five times 
the efficien of the stones you 
have been customed to. 

Let us send you 

Free of Cost 

a copy of an intensely interesting 
business romance ‘‘ The man who 
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@_ Remember that feeling 
of warmth—that sort of 
“tingle” and “‘glad you’re 
alive feeling’’ that comes 
with winter ? 


@ That’s the sort of touch 
in the December OUTING. 
It’s the most satisfying 
issue we've ever pub- 
lished. It’s “as big as all 
outdoors,” and the photo- 
graphs are remarkable. 
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one magazine to keep you 
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world. 
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(Continued from page 428.) } 


Association of Licensed Automobile |} YOUR CHRI | M 
Manufacturers, gave some interesting | 
figures relative to motor car manufac- 


: , Nothing could be more appropriate, and few things more appreciated, than 
ture, and among other things, he said: this new illustrated dictionary, which you can get until Christmas 


The gentlemen here are about to take 1100 PAGES Sine Ox Binches AT HALF THE REGULAR PRICE 


For years there has been a great demand for a small 
usable dictionary of language that would meet the require- 
ments of busy people generally and at a price within reach 
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Webster’s New Illustrated Dictionary 
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SPECIAL ADVERTISING PRICE $1.25 


SUGGGMOEE «6 ¢ cas ose 25 


Amount to remit. . ... ee 
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trated in colors. 45 — ene in Monotone covering the Field 
of Modern Research and Inv 
11000 SYNONYMS AND 1 ANTONYMS. 

Treasury of Often-Sought-For Facts. And many other valuable 


and unique features 





part in one of the greatest industries of 
| America the making of power-driven ve- 
|hicles, which because of their economic 
| value, are now almost as important in 
}our life as the telephone, the telegraph, 
and the transportation lines That the 
motor vehicle is a time saver, answers 
fully any question as to its future 

Ten years ago there were about 3,500 
machines in America—now there are 
400,000 Ten years ago there were 27 
factories (200 cars being a record pro- 
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say nothing of a like number of experi- 





menters involved in the making of motor 


— while : P nductio of : 
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satisfaction guaranteed or money cheerfully refunded 
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15,000 and even 25,000 cars in one factory 








. | 
is not unusual. In a decade, the capital 
of the automobile and accessory makers 
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1900 showed 14 different makes of cars; 


now rane one 84 for you to select om Double the Life of Your Timber AT LOW COST 

Ten years ago the average price of cars IN DIY AN 
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Over 40,000 Maxwells 
Are in Use Today 


FrULLy seventy per cent. of these cars are employed for business 
purposes, in part at least. Eleven thousand are used by physicians 
in making calls daily. Eighty-nine hundred are used by farffiers for 
useful purposes in connection with farm work. Other thousands 
are used by contractors, salesmen, collectors, and even by priests. 
They are used practically by every class of men who have need 
of a quick, handy, reliable means of transportation from place 
to place. 


These are facts. And they are significant facts. You may be 
willing to pay, and pay well, for your pleasure; but when you 
expend money in business you are mighty careful that it is earning 
money. You would not continue anything in business if it weren’t 
economical—either in time saved or labor saved or energy saved or 
one of a hundred other ways in which you conserve your resources. 


7 1AT’S the spirit of the Maxwell conception—utility and economy. 

Not only low initial cost, but low cost of operation is obtained. 
The Maxwell costs, by actual test in use, 1°/1 cents per passenger 
mile. This is less than the cost of a horse and buggy. It saves 
at least 25 per cent. of horse and buggy cost. 


The Maxwell can be employed profitably in business, therefore by 
any man using a horse and buggy. It can be profitably employed 
by men using trains—or street cars, if they are required to make 
many calls in a day. Not only does it save actual money, but it 
earns money in making more business possible and in fitting one 
for more energetic pursuit of business. It is as helpful—like a 
typewriter or an adding machine—in some employments. 


ETTER than this: it is not only used in business by these men, 
but for pleasure as well—after six days’ hard work it is ready for 
your re-creation on the seventh day, or after business hours. It 
helps rebuild and refresh one, and offers a recreation in which the 
entire family may join. 


These things would only be possible if the Maxwell were a 365-day 
reliability car as well as an economical car. That they are pos- 
sible is proof of reliability. Let us tell you what it can do for you. 
Send for our books, ‘‘ The Maxwell as a Business Proposition,” 
‘How to Judge an Automobile,” and our new catalogue. Call at 
any of our branches and ride in this 
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